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AC Asphaltic concrete 
bgs Below ground surface 
BTEX Benzene, toluene, ethylbenzene 

and total xylenes 
DOHS California Department of Health 

Services 
CCR California Code of Regulations 
CEG Certified Engineering Geologist 
COC Chain-of–Custody 
cy cubic yard 
DQO Data quality objectives 
DTSC Department of Toxic Substances 

Control 
EM Electromagnetic 
EPA Environmental Protection 

Agency 
ft Feet 
ft3 Cubic feet 
gal Gallon 
GC/MS Gas chromatograph/mass 

spectrometer 
GPR Ground penetrating radar 
GPS Global positioning system 
HSA Hollow-stem auger 
ID Identification 
IDW Investigation-derived wastes 
kg Kilogram 
LCS/LCSD Laboratory control sample 

/laboratory control sample 
duplicate 

LIF Laser-induced fluorescence 
LNAPL Light non-aqueous phase liquid 
LUFT Leaking underground fuel tank 
MCL Maximum contaminant level 
mg/kg Milligram per kilogram 
mL Milliliter 
MS/MSD Matrix spike/matrix spike 

duplicate 
msl Mean sea level 
MTBE Methyl-tertiary-butyl ether 
N/A Not applicable 
NA Not analyzed 
NAF Naval Air Facility 
NAPL Non-aqueous phase liquid 
ND Not detected 
OVA Organic vapor analyzer 

PAHs Polynuclear aromatic 
hydrocarbons 

PID Photoionization detector 
PPE Personal protective equipment 
ppm Part per million 
PRGs Preliminary Remediation Goals 
PWCSD Navy Public Works Center San 

Diego 
QA Quality assurance 
QC Quality control 
RG Registered Geologist 
RWQCB Regional Water Quality Control 

Board 
SCAPS Site Characterization and 

Analysis Penetrometer System 
SWDIV Naval Facilities Engineering 

Command Southwest Division 
SWRCB State Water Resources Control 

Board 
TPH Total petroleum hydrocarbons 
TPHd Total petroleum hydrocarbons-

diesel range 
TPHg Total petroleum hydrocarbons-

gasoline range 
µg/L Micrograms per liter 
µg/kg Micrograms per kilogram 
USA Underground Service Alert 
USCS Unified Soil Classification 

System 
USEPA United States Environmental 

Protection Agency 
USGS United States Geological Survey 
UST Underground storage tank 
VOA Volatile organic analysis 
VOCs Volatile organic compounds 
yd3 Cubic yards 
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A. OVERVIEW 
The Navy Public Works Center, San Diego, Environmental Department (PWCSD) prepared this 
report documenting the assessment of 19 underground storage tank (UST) sites at Naval Air 
Facility (NAF) El Centro (Figure 1). The work was performed in April and May 2004 in 
accordance with a generic work plan, prepared by PWCSD, dated November 24, 2003, and work 
plan addenda prepared for each of the 19 sites. The work plans were approved by the California 
Regional Water Quality Control Board (RWQCB) – Colorado River Basin Region. RWQCB 
correspondence is attached for reference to specific data requests for some sites. This report is 
divided into 19 sections corresponding to each of the 19 sites assessed. Each section stands as a 
complete document unto itself. This format was adopted so that information, documentation, 
conclusions, and recommendations for each site are self-contained. Following the text of each 
report a “Closure Summary” section is provided so that the RWQCB can concur with the closure 
of each individual site. It is provided with a signature block for the agency and the Navy to 
concur with the conclusion. 

The sites assessed are a subset of the UST sites in the assessment program. The 19 sites selected 
for this phase of assessment were ones that met the criteria for assessment using PWCSD’s Site 
Characterization and Analysis Penetrometer System (SCAPS). As discussed in detail in the 
generic work plan, SCAPS uses laser induced fluorescence (LIF). The intensity and peak 
wavelength of the LIF is an indication of petroleum, oils, and lubricants (POL). All the sites have 
previously been subject to some level of assessment. Some have undergone remediation 
activities. All had data gaps because of insufficient assessment or incomplete remediation. The 
purpose of the assessment work was to fill data gaps to support closure, guide additional 
assessment, or show areas for remediation. The specific work plan addenda provided a problem 
statement. Action criteria are listed below on Table 1.  

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 



 

N:\2375-AnteonTriad\Projects\NAF_El_Centro\UST-ESAs\UST-04\Report\T1-RPT.doc  October 21, 2004 A-2

SCAPS LIF was supplemented by soil and groundwater sampling. A brief summary of the 19 
sites, studies conducted, and conclusions, are provided in the following matrix. 

Table 2 – Site Summary Matrix  
UST Assessment Sites 

Naval Air Facility, El Centro 
 

Site Problem Statement PWC work performed 2004 Conclusion 

110    
Soil exceeded cleanup levels 
for TPH-diesel. 

Four SCAPS pushes. No POL. One soil 
sample (ND/ND for TPH-g/d). One 
groundwater sample: 30 mg/L TPH-diesel. 

Assessment adequate. 
Request closure. 

114    
Soil exceeded cleanup levels 
for TPH-diesel. 

10 SCAPS pushes. POL present to NE of 
former tank location. One groundwater 
sample (ND). 

Delineated extent of 
hydrocarbons remaining. 
Recommend leave in place 
or excavate. 

145    

Soil exceeded cleanup levels 
for TPH-diesel. Groundwater 
exceeded action level for 
benzene. 

Four SCAPS pushes, and one groundwater 
sample. Three soils (ND/ND for TPH-g/d); 
one groundwater (ND for BTEX/MTBE).  

Assessment adequate. 
Request closure. 

315    
Soil exceeded cleanup levels 
for TPH-diesel. Five SCAPS pushes to west. No POL.  

Assessment adequate. 
South inaccessible due to 
presence of building. 
Request closure. 

328    
Soil exceeded cleanup levels 
for TPH-diesel. 

Five SCAPS pushes. No POL in three. POL 
strong at 7-10 ft. Three soil samples 
(ND/69/2,600 TPH-d).   

Assessment adequate. 
Contamination zone 
delineated. Recommend 
excavation. 

333    

Soil exceeded cleanup levels 
for TPH-gasoline. 
Groundwater exceeded action 
level for benzene.  Two SCAPS pushes. No POL. 

TPH soil delineated to 
north. Collect groundwater 
sample(s) to 
north/northwest. 

364    

Groundwater unconfirmed 
whether or not action levels 
for benzene and MTBE are 
met. 

One SCAPS push. One groundwater sample 
(ND for BTEX/MTBE). 

Assessment adequate. 
Request closure. 

400    

Soil TPH-gasoline and TPH-
diesel concentrations 
unconfirmed.  

One SCAPS push, 15 feet east of former 
UST. No POL. Facilities preclude SCAPS rig 
access to other locations. 

Use hand auger or limited 
access to collect soil 
sample(s). 

400(A)(1) 
&(B)(2)  

Groundwater exceeded action 
levels for benzene. Confirm 
extent and severity of MTBE 
and toluene in groundwater.  

Four groundwater samples; MTBE only 
detected: 12, 110, 66, 40 ug/L, from source to 
150 feet north. 

Collect groundwater grab 
samples from additional 
microwells(s) to delineate 
MTBE plume.  

410    
Soil exceeded cleanup levels 
for TPH-diesel. 

Five SCAPS pushes to north and east. Two: 
no POL. Push-02 POL response. Pushes-04/-
06 weak single point POL. Three soil 
samples TPH-d 200, 100, 400 mg/kg)  

Assessment adequate. 
Request closure. 

446    

Groundwater unconfirmed 
whether or not action levels 
for BTEX are met.  

One SCAPS push. One groundwater sample 
(ND for MTBE, 0.9J ug/L for benzene, 1.1 
ug/L for toluene). 

Assessment adequate. 
Request closure. 

459    
Groundwater exceeded action 
levels for benzene and toluene 

One SCAPS push. One groundwater sample 
(ND for BTEX/MTBE). 

Assessment adequate. 
Request closure. 
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Table A – Site Summary Matrix (continued) 
 

Site Problem Statement PWC work performed 2004 Conclusion 

490    

Soil exceeded cleanup levels 
for TPH-diesel. Groundwater 
exceeded action level for 
benzene. 

Four SCAPS pushes. One soil (ND/1,300 for 
TPH-g/d); one groundwater (ND for MTBE, 
1.1 for benzene).  

Delineation of soil 
incomplete to south. 
Request closure of 
groundwater issue. 

528    

Soil exceeded cleanup levels 
for TPH-diesel. Groundwater 
exceeded action level for 
benzene. The presence and 
magnitude of MTBE in 
groundwater has not been 
confirmed. 

Five SCAPS pushes. No POL in one to north. 
Low POL to east. Strong POL to west. One 
soil sample (ND/2,700 mg/kg TPH-g/d), one 
groundwater sample (MTBE 1.3J ug/L, 
benzene 13 ug/L).   

Delineation of soil 
incomplete. Assess soil 
using SCAPS to south and 
west. 

537    

Soil exceeded cleanup levels 
for TPH-diesel. Groundwater 
exceeded action level for 
benzene. 

15 SCAPS pushes. Six show strong POL. 
Delineated except to west (Building 537). 
One soil (ND/640 TPH-g/d); one 
groundwater (ND for MTBE/BTEX).  

Soil partially delineated. 
Groundwater assessment 
complete. Recommend 
excavation.  

547    
Soil exceeded cleanup levels 
for TPH-diesel. 

Nine SCAPS pushes. Strong POL in three at 
depths of 10.5 to 17.4 feet (east). Five soil 
samples (ND for TPH-g; ND, 8,300, 640, 
1,500, and 190 for TPH-d). One groundwater 
sample (ND for BTEX/MTBE). 

Soil delineated. 
Groundwater assessment 
adequate. Recommend 
excavation of contaminated 
soil.  

550    
Soil exceeded cleanup levels 
for TPH-diesel. 

Eight SCAPS pushes. No POL to weak POL. 
Three soil samples (ND for TPH-g; ND, ND, 
840 for TPH-d). One groundwater sample 
(ND for BTEX/MTBE). 

Soil delineated and 
characterized. Groundwater 
assessment adequate. 
Meets cleanup levels. 
Recommend closure.  

551    
Soil exceeded cleanup levels 
for TPH-diesel. 

Five SCAPS pushes. No POL to weak POL. 
Three soil samples (ND for TPH-g; 59, 66, 
and 260 for TPH-d). One groundwater 
sample (ND for BTEX/MTBE). 

Soil delineated and 
characterized. Groundwater 
assessment adequate. 
Meets cleanup levels. 
Recommend closure.  

551(I)(N)  

Soil exceeded cleanup levels 
for TPH-diesel. Groundwater 
exceeded action level for 
benzene and unconfirmed for 
MTBE. 

Five SCAPS pushes. No POL in four; weak 
in one. One groundwater sample (ND for 
BTEX/MTBE). 

Assessment adequate. 
Request closure. 

Notes: Green tint = Assessment adequate. Recommend no further action (closure).  
 Blue tint = Recommend additional soil or groundwater assessment.  
 Red tint = Recommend remediation of soil by excavation.  
 Yellow tint = Other or multiple recommendation options.  
 Soil analytical results reported in milligrams per kilogram (mg/kg)  
 Groundwater analytical results reported in micrograms per liter (ug/L).  
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Background Information 
Year Installed:  Not available 
Construction Materials: Reinforced concrete 
Capacity: 2,400 gallons 
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows a map of the site location and previous and current assessment locations. 

According to the Final Technical Memorandum Underground Storage Tank Site Investigation, dated 
March 2000, prepared by Bechtel National, Inc. (BNI, 2000), ECC removed a 2,400-gallon UST in 
1993 at the location shown on Figure 1. Four soil samples were collected directly from the excavation 
as part of tank removal. Analytical testing results indicate total petroleum hydrocarbons quantitated as 
diesel (TPH-diesel) concentrations in two of the excavation soil samples exceeded the cleanup 
standard of 1,000 milligrams per kilogram (mg/kg). 

In 1999, BNI advanced one HydroPunch boring approximately 30 feet north (downgradient) of the 
former tank location. The groundwater sample was collected from a depth range of 6 to 16 feet bgs. 
The groundwater sample indicated that constituents of concern were not detected or were detected 
below action levels.  

In May/June 2000, Geofon, Inc., excavated approximately 201 cubic yards (cy) of fuel-impacted soil 
from the former tank location, according to Final Technical Memorandum, Removal of Underground 
Storage Tanks and Remediation of Fuel-Impacted Soil at Various UST Sites, Naval Air Facility, El 
Centro, California, dated November 13, 2000, prepared by Geofon, Inc. At the excavation limits, a 
soil and groundwater sample were collected from the bottom of the excavation, and five soil samples 
were collected from the sidewalls, as shown on Figure 4-1, attached. Soil samples collected from the 
north, east, and south sidewalls contained TPH-diesel concentrations of 27,100; 58,600 J; and 7,910 
mg/kg, respectively, which exceeded the cleanup goals for the site. The groundwater concentrations of 
benzene, toluene, ethylbenzene, and xylenes (BTEX) did not exceed cleanup levels, and methyl-
tertiary-butyl ether (MTBE) was not detected. The historical analytical results are summarized in 
Table 4-1, attached. 

PWCSD Investigation   

The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Specifically, we focused our assessment on the north, east, and south 
sides of the former tank overexcavation. The groundwater gradient is estimated to be to the north. 
Field activities were performed April 4-5, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at four locations as shown on 
Figure 1. Mature landscaping and subsurface utilities precluded additional sample points further west 
or northwest of sample location EC-110-04, located northeast and downgradient to cross-gradient of 
the former UST location. The LIF data are summarized and interpreted in Table 2. No fluorescence 
characteristic of petroleum, oil, or lubricants (POL) was encountered.  
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At location EC-110-04, a soil sample was collected at a depth of 10.0 feet below ground surface (bgs), 
and a groundwater sample was collected from a depth of 6 to 16 feet bgs. The samples were 
immediately delivered to an on-site mobile laboratory for analytical testing. TPH-gasoline was not 
detected and TPH-diesel was detected at a concentration of 30 mg/kg in the soil sample, which is 
consistent with the expected LIF detection threshold. BTEX and MTBE were not detected in the 
groundwater sample. Groundwater was measured at approximately 13.0 feet bgs. The temporary well 
was screened with ¾-inch diameter 0.010-inch slotted PVC from 6 to 16 feet bgs. The groundwater 
grab sample was collected unpurged using a single-use disposable bailer. Sample locations and 
analytical results are illustrated on Figure 1. The temporary well was abandoned by grouting in place. 

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the extent practicable. 
Groundwater does not appear to be adversely affected by fuel contamination. The data obtained during 
the previous and current investigations indicate that the majority of TPH-diesel impacted soil has been 
removed and that the elevated TPH-diesel concentrations reported on soil in the north, east, and south 
sidewalls in 2000 appear to extend an insignificant distance from the tested locations (less than 5 to 10 
feet laterally), or may have naturally decreased in concentration through time and/or the exposure of 
the atmosphere during excavation.  
 
Due to the limited amount of impacted soil that is anticipated to remain, and no documented 
groundwater impact from a fuel release from this site, and a site that is covered by asphalt or 
landscaping, the contaminants that may remain do not pose an unacceptable risk to human health or 
the environment. It is the opinion of PWCSD that further assessment or remediation at this site is 
unnecessary. We recommend that no further action be considered for this site. 

 
Site Characterization and Closure Information 
Description of the former UST:  See Background Information, page 1. 

Contaminants Identified:  See attached analytical results table. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results table. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, the lateral and vertical extent of soil impacted with fuels has been delineated. 

Estimated volume of contaminated soil left on site and concentration: An upper-range (conservative) 
estimate of soil containing greater than 1,000 mg/kg TPH-diesel would be 15 cubic yards (cy). This 
volume assumes the presence of contamination along the south and east sides (40 feet), width of 5 feet 
from the sides and a thickness of 2 feet. A lower range estimate is <1 cy. Actual volume is likely 
within this range. 
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Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents of concern are not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 13 feet bgs. 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Closure 
Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Remedial action taken? UST removed 1993. Approximately 201 cy fuel-containing soil removed 
2000. 

Site Closure: Due to the limited amount of impacted soil that is anticipated to remain, and no 
documented groundwater impact from a fuel release from this site, and a site that is covered by asphalt 
or landscaping, the contaminants that may remain do not pose an unacceptable risk to human health or 
the environment. The recommendation for site closure is accepted and no further action is required at 
this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  Site 110 from Geofon (2000), including Table 4-1, and Figure 4-1 
   SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-110-01 4/2/2004 19.6 21.9    2,004 @ 13.9 No POL
EC-110-02 4/2/2004 19.3 21.8    1,805 @ 7.2 No POL
EC-110-03 4/2/2004 19.3 21.6    2,653 @ 12.6 No POL
EC-110-04 4/2/2004 19.4 21.6    2,229 @ 12.4 No POL

EC-110-04-10 4/4/2004 10.0': TPHd:  30 mg/kg
TPHg: <10 mg/kg

EC-110-04-GW 4/5/2004 13.0': BTEX: <1.0 ug/L
MTBE: <10.0 ug/L

6'-16'

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 110
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1

1
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Background Information 
Year Installed:  Unknown 
Construction Materials: Reinforced concrete 
Capacity: 1,400 gallons 
Contents: Diesel 
Year Removed: 1993 by Kroeker 

Figure 1 shows a map of the site location and previous and current assessment locations. 

During UST removal in 1993, Kroeker collected three soil samples from the excavation as discussed 
in the Final Technical Memorandum Underground Storage Tank Site Investigation, dated March 
2000, prepared by Bechtel National, Inc. (BNI, 2000). These samples were collected from depths of 9, 
10, and 12 feet below ground surface (bgs), and tested for total recoverable petroleum hydrocarbons 
(TRPH). Although not directly comparable to total petroleum hydrocarbons quantitated as diesel 
(TPH-diesel), a constituent of concern, one of the soil samples contained a TRPH concentration of 
98,000 milligrams per kilogram (mg/kg), suggesting that TPH-diesel would need to be tested to show 
whether or not it exceeded its action level of 1,000 mg/kg. 

In 1999, BNI advanced two direct-push soil borings and one HydroPunch boring in the vicinity of 
Site 114 as shown on Figure 1. The soil borings were located near the former tank excavation. The 
HydroPunch boring was located approximately 50 feet north (downgradient) of the former tank 
location. Analytical testing results indicated TPH-diesel soil concentrations exceeded the cleanup level 
in the sample collected at 11.8 feet bgs from soil boring 114-S2. Constituents of concern were not 
detected or were detected below action levels in the groundwater sample.  

In May/June 2000, Geofon, Inc., removed approximately 88 cubic yards (cy) of fuel-impacted soil 
from an initial excavation measuring 20 by 20 by 12 feet at the former UST location, according to 
Final Technical Memorandum, Removal of Underground Storage Tanks and Remediation of Fuel-
Impacted Soil at Various UST Sites, Naval Air Facility, El Centro, California, dated November 13, 
2000, prepared by Geofon, Inc. Concentrations of TPH-diesel in sidewall samples exceeded the 
cleanup level, so the excavation was extended 20 feet to the north and exploratory trenches were 
advanced to the east and west. Approximately 189 cy of additional fuel-impacted soil was removed 
and disposed of off site. Soil samples collected from the north and east sidewalls revealed 
concentrations of TPH-diesel above the cleanup level. In the north sample, the concentration of TPH-
gasoline (112 mg/kg) also exceeded the cleanup level (see Figure 4-2, and Table 4-2, attached). 

PWCSD Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. In addition, the RWQCB, in their approval letter, requested a 
groundwater sample downgradient of the tank. Specifically, we focused our assessment to the north 
and east of Geofon’s 2000 excavation footprint. Field activities were performed April 4-5 and 
May 12-13, 2004. 

In accordance with the work plan, Cone Penetrometer Test (CPT) and Laser Induced Fluorescence 
(LIF) data were collected in situ using the Site Characterization and Analysis Penetrometer System 
(SCAPS) at 10 locations as shown on Figure 1. Additional sample points further east and north were 
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not obtained because underground utilities were located to approximately 50 feet from the former UST 
location. The LIF data are summarized and interpreted in Table 2. At three of the locations no 
fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered. At four of the 
remaining locations, fluorescence suggesting POL was encountered. This fluorescence consisted of a 
rise in intensity above background levels coupled with a drop in wavelength. At the three remaining 
locations, very thin fluorescence intervals with intensities slightly above background coupled with a 
drop in wavelength suggest possible POL. The LIF results show a POL fluorescence interval centered 
on push location EC-114-05 between 12.5 and 14.0 feet bgs. This interval thickens slightly to the 
northwest (EC-114-03) to an interval between 11.5 and 14.0 feet. The interval shows a weaker peak 
intensity and thins to the southeast (EC-114-04) to 11.8 to 12.5 feet and to the northwest (EC-114-07) 
to 15.1 to 15.7 feet. Push locations EC-114-06 and EC-114-09 both show insignificant or no 
fluorescence, constraining the extent of contamination to the northwest and southeast, respectively. To 
the southwest, the petroleum hydrocarbon impact area is bounded by the excavation boundary of 
Geofon (2000). EC-114-07 is located to the northeast. The POL interval between 15.1 and 15.7 feet is 
unconstrained, but the trend is decreasing, and two other pushes EC-114-08 and EC-114-10 also to the 
northeast both show insignificant or no fluorescence . The evidence suggests that the impacted zone 
extends no farther than 10 feet northeasterly from EC-114-07. Using these constraints, an estimated 
volume of impacted soil remaining at this site is 12 cy, and occurs in a layer up to 2.5 feet thick, 
tapering to zero thickness 35 feet in a northwest-southeast direction, and 30 feet in a northeast-
southwest direction.  

At location EC-114-02, a groundwater sample was collected, and immediately delivered to an on-site 
mobile laboratory for analytical testing. BTEX and MTBE were not detected in the groundwater 
sample. Groundwater was measured at approximately 9.48 feet bgs. The temporary well was screened 
with 0.010-slotted ¾-inch diameter PVC from 7 to 17 feet bgs. The groundwater grab sample was 
collected unpurged using a single-use disposable bailer. The temporary well was abandoned by 
grouting in place. Soil samples were not collected during this investigation. 

Additional assessment to the northeast was not performed due to the presence of Building 240, and 
limited area evaluated for live utilities prior to advancing the push borings. Sample locations and 
analytical results with cross sections are illustrated on Figure 1.  

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the extent practicable. 
Groundwater does not appear to be adversely affected by fuel contamination. The data obtained during 
the current investigation indicate that the elevated TPH-diesel concentrations reported on soil in the 
north and east sidewalls and exploratory trenches in 2000 appear to extend an additional 30 to 35 feet 
northeasterly at a depth interval tapering to zero from 2.5 feet (11.5 to 14.0 feet bgs). Approximately 
12 cy of petroleum contaminated soil with concentrations greater than 1,000 mg/kg TPH-diesel may 
be expected within this interval. 

It is the opinion of PWCSD that further assessment may be conducted to further support these 
conclusions. Such a study could include the collection of soil samples in the impacted interval to 
measure the concentration of TPH-gasoline and TPH-diesel. Collection of additional soil data to the 
northeast adjacent to, or beneath Building 240 may better constrain the extent of contamination in this 
direction. Such a recommendation, however, must be balanced by the needs of the stakeholders and 
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the risk posed by the site. If the site is to remain in its current condition, it is noted that the source of 
contamination has been removed along with 277 cy of contaminated soil. An effort to remove a 
relatively thin interval of petroleum hydrocarbon contaminated soil would require a relatively large 
effort to remove the clean overburden. Unless site use changes, such as with new construction, it is our 
opinion that remediation at this site is unnecessary. Therefore, we recommend that no further action be 
considered for this site. 

 
Site Characterization and Closure Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  See attached analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, the lateral and vertical extent of soil impacted with fuels has been delineated, to an impact 
thickness of less than 2.5 feet. 

Estimated volume of contaminated soil left on site and concentration: 12 cy (inferred to be greater 
than 1,000 mg/kg TPH-diesel). 

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents of concern are not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 9.5 feet bgs. 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST removed 1993. Approximately 277 cy fuel-containing soil removed 
2000. 

Closure 
Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 
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Site Closure: Due to the small volume (estimated 12 cy) of impacted soil that is anticipated to remain 
in place, and no documented groundwater impact from a fuel release from this site, the contaminants 
that may remain do not pose an unacceptable risk to human health or the environment. The 
recommendation for site closure is accepted and no further action is required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  Site 114 from Geofon (2000), including Table 4-2, and Figure 4-2 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-114-01 4/1/2004 19.2 21.4 2,935 @ 5.3 No POL
EC-114-02 4/2/2004 19.3 21.6 2,915 @ 14.5 No POL

EC-114-02-GW 5/12/2004 9.48': BTEX: <1.0 ug/L
MTBE: <10.0 ug/L

7'-17'

EC-114-03 4/2/2004 19.3 21.7 26,484 @ 12.1 POL
EC-114-04 4/2/2004 19.3 21.7 12,532 @ 12.2 Weak POL
EC-114-05 5/12/2004 23.0 25.2 40,994 @ 13.9 POL
EC-114-06 5/12/2004 22.9 25.0 4,099 @ 17.8 Possible POL 
EC-114-07 5/12/2004 22.5 24.7 30,008 @ 15.7 POL
EC-114-08 5/12/2004 19.1 21.3 5,364 @ 14.8 Possible POL
EC-114-09 5/13/2004 19.1 21.5 9,341 @ 11.0 Possible POL 
EC-114-10 5/13/2000 19.4 21.6 2,632 @ 13.1 No POL

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 114
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1

1
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Background Information 

Year Installed:  Unknown 
Construction Materials: Uncertain, either reinforced concrete or steel 
Capacity: 275 gallons 
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows a map of the site location and previous and current assessment locations. 

In 1993, ECC removed a 275-gallon diesel UST at the location shown on Figure 2. During tank 
removal activities, ECC collected two soil samples from the tank excavation. The tank cavity samples 
contained TPH-diesel concentrations at 6,640 and 22,110 milligrams per kilogram (mg/kg) as reported 
on Table 4-7 (attached) in Final Technical Memorandum Underground Storage Tank Site 
Investigation, dated March 2000, prepared by Bechtel National, Inc. (BNI, 2000).  

In 1999, BNI advanced one HydroPunch boring approximately 45 feet northwest (downgradient) of 
the former tank location. Analytical testing results indicate a benzene groundwater concentration of 
1.4 micrograms per liter (ug/L), which exceeds the site cleanup goal of 1.0 ug/L. Additional 
background information is provided in the work plan. 

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Groundwater exceeds action level for benzene. Field activities were 
performed April 2-4, 2004. 

In accordance with the work plan, Cone Penetrometer Test (CPT) and Laser Induced Fluorescence 
(LIF) data were collected in situ using the Site Characterization and Analysis Penetrometer System 
(SCAPS) at four locations as shown on Figure 1. Additional sample points to the southeast were 
inaccessible because of the presence of Building 145. A direct push temporary well was installed at a 
fifth location north of the former UST, near the previous Bechtel sample location, as shown on Figure 
1. The LIF data are summarized and interpreted in Table 2. 

The CPT results for the locations outside the tank excavation show clayey silt to sandy silt in the upper 
6 to 9 feet overlying predominantly clay to approximately 12 feet bgs. Push EC-145-04, inside the 
tank excavation, showed clay with some silt layers to approximately 12 feet bgs. All pushes show a 
layer of silty sand from approximately 12 to 16.5 feet bgs overlying interbedded clay and silt to the 
bottom of the soundings at approximately 21 feet bgs.  

At three of the locations, no fluorescence characteristic of petroleum, oil, or lubricants (POL) was 
encountered. At the remaining location (EC-145-04), fluorescence characterized by a drop in 
wavelength coupled with elevated intensity was encountered between 7.8 and 9.6 feet bgs, suggesting 
POL.  

Two soil samples and a groundwater sample were collected at this site. The soil samples were 
collected within three feet of the associated LIF push. All samples were immediately delivered to an 
on-site mobile laboratory for analytical testing. The sample results are shown in Table 2. 
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At location EC-145-04, a soil sample was collected from a depth of approximately 9.0 bgs (within the 
fluorescence interval). The sample consisted of silty clay with a fuel odor and black veins of 
apparently natural organic material. The sample had a non-detectable TPH diesel concentration 
(<10 mg/kg), which is unexpectedly low compared to the LIF measurements. Based on the analytical 
result, the remaining soil in the drive sample was inspected, and a sample of the black vein organic 
material from approximately 8.7 feet bgs was submitted to the laboratory for analysis. This sample 
also had a non-detectable TPH diesel concentration. The LIF and analytical results suggest that a non-
fuel fluorescing material may be the source of fluorescence that appears to be related to POL – i.e. an 
LIF false positive.  

At location EC-145-03 (a location with no POL fluorescence characteristics), a sample was collected 
from a depth of approximately 9.0 feet bgs. The sample had a non-detectable TPH diesel concentration 
(<10 mg/kg) which is consistent with the expected LIF detection threshold. 

A groundwater sample only was collected at location EC-145-05. The temporary wells were screened 
with 0.010-inch slotted ¾-inch diameter PVC with an ultrafine sand filter prepack from 10 to 20 feet 
bgs. Groundwater was measured at approximately 19.8 feet and 13.8 feet bgs at locations EC-145-04 
and EC-145-05, respectively. However, the sampling team reported inconsistent readings from the 
depth sounder. Groundwater grab samples were collected unpurged using single-use disposable 
bailers. BTEX and MTBE were not detected in the groundwater sample. The temporary well was 
abandoned by grouting in place. Sample locations and results with cross section A-A’ are illustrated 
on Figure 1. 

Despite LIF results showing a weakly fluorescent interval at push location EC-145-04 between 7.8 and 
9.6 feet bgs, the two soil samples indicated that neither TPH-gasoline nor TPH-diesel were present at 
depths of 8.7 feet and 9.0 feet bgs. The evidence suggests that soil impact is minimal and, if present, 
limited in horizontal extent.  

Additional assessment to the east was not performed due to the presence of Building 145. 

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the extent practicable. 
Building 145 has limited assessment to the east. However, based on the assumed groundwater gradient 
to the northwest and analytical result of samples collected nearby, it is unlikely significant 
contaminant concentrations extend under the building. Groundwater appears to be unaffected by fuel 
contamination. The data obtained during the current investigation does not support the 1993 finding of 
elevated TPH-diesel concentrations reported for soil in the former UST cavity, suggesting that the 
previously detected elevated concentrations were anomalous, or natural degradation has occurred.  

Based on the absence of fuel-impacted soil or groundwater discovered during this investigation, the 
presence of asphalt or buildings over the site, and no proposed land-use changes, it is the opinion of 
PWCSD that further assessment or remediation at this site is unnecessary. Therefore, we recommend 
that no further action be considered for this site. 
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Site Characterization and Closure Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  None. See attached analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with interbedded fine sands, silts, and 
clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, the lateral and vertical extent of soil impacted with fuels has been delineated. 

Estimated volume of contaminated soil left on site and concentration: Not Estimated. TPH-gasoline 
and TPH-diesel not detected. 

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents of concern are not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 13 feet bgs. 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST removed 1993. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: Due to the limited amount of impacted soil that is anticipated to remain in place, and no 
documented groundwater impact from a fuel release from this site, and a site that is covered by 
asphalt, the contaminants that may remain, do not pose an unacceptable risk to human health or the 
environment. The recommendation for site closure is accepted and no further action is required at this 
site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 
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Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-145-01 4/2/2004 19.3 21.5           3,445 @ 2.3 No POL
EC-145-02 4/2/2004 19.4 21.7           2,289 @ 6.6 No POL
EC-145-03 4/2/2004 19.4 21.8           2,546 @ 6.1 No POL

EC-145-03-9 4/4/2004 9.0': TPHd: <10 mg/kg
TPHg: <10 mg/kg

EC-145-04 4/2/2004 19.4 21.7         11,434 @ 8.5 Possible POL
EC-145-04-8.7 4/4/2004 8.7': TPHd: <10 mg/kg

TPHg: <10 mg/kg
EC-145-04-9 4/4/2004 9.0': TPHd: <10 mg/kg

TPHg: <10 mg/kg
EC-145-04-GW 4/4/2004 19.8': BTEX: <1.0 ug/L

MTBE: <10.0 ug/L
EC-145-05-GW 4/4/2004 13.8': BTEX: <1.0 ug/L

MTBE: <10.0 ug/L
Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 145
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1

1
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Background Information 
Year Installed:  Unknown 
Construction Materials: Steel 
Capacity: Not provided.  
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows a map of the site location and current and previous assessment locations. 

During UST removal in 1993, ECC collected three soil samples from the excavation as discussed in 
the Final Technical Memorandum Underground Storage Tank Site Investigation, dated March 2000, 
prepared by Bechtel National, Inc. (BNI, 2000). The samples revealed TPH-diesel concentrations 
ranging from 3,680 to 21,020 milligrams per kilogram (mg/kg), which exceeded the TPH-diesel 
cleanup level of 1,000 mg/kg.  

In 1999, BNI advanced two direct-push soil borings at the former UST location. A sample collected 
from a depth of 3.5 feet below ground surface (bgs) revealed a TPH-diesel concentration of 54,000 
mg/kg. A TPH-diesel soil concentration of 1,000 mg/kg was reported for the 8-foot sample collected 
from this boring. The two soil samples collected from the other soil boring met the cleanup level.  

BNI advanced a HydroPunch groundwater boring immediately north (downgradient) of the former 
UST location and collected a groundwater sample from between 4 and 8 feet bgs. The groundwater 
results from the HydroPunch boring indicated that constituents of concern were not detected or were 
below action levels. Sample locations are presented on Figure 1. 

In May/June 2000, Geofon, Inc., removed approximately 186 cubic yards (cy) of fuel-impacted soil 
from an initial excavation measuring approximately 20 × 20 × 12 feet at the former tank location, 
according to Final Technical Memorandum, Removal of Underground Storage Tanks and Remediation 
of Fuel-Impacted Soil at Various UST Sites, Naval Air Facility, El Centro, California, dated 
November 13, 2000, prepared by Geofon, Inc. Concentrations of TPH-diesel in sidewall samples 
exceeded the cleanup level, so the excavation was extended approximately 1 to 2 feet to the north and 
south. A soil sample collected from the south sidewall revealed concentrations of TPH-gasoline and 
TPH-diesel that exceeded cleanup levels. However, the presence of Building 315 precluded further 
excavation to the south. A soil sample collected from the west sidewall revealed concentrations of 
TPH-diesel at 1,600 mg/kg, and TPH-gasoline at 134 mg/kg, which are above their respective cleanup 
levels. A groundwater sample collected toward the west side of the excavation revealed no MTBE or 
BTEX except for xylenes at 2.2 micrograms per liter, and a concentration of TPH-diesel of 24 
milligrams per liter (see Figure 4-9, and Table 4-7, attached). 

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Specifically, we focused our assessment to the west of Geofon’s 2000 
excavation footprint. Field activities were performed April 2 and May 13, 2004. 

In accordance with the work plan, Cone Penetrometer Test (CPT) and Laser Induced Fluorescence 
(LIF) data were collected in situ using the Site Characterization and Analysis Penetrometer System 
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(SCAPS) at five locations as shown on Figure 1. The LIF data are summarized and interpreted in 
Table 2. No fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered at any 
of the five locations. The locations were concentrated toward the west of the former UST excavation 
based on elevated soil concentrations reported by Geofon (2000). Sidewall sample results collected 
from the north and east indicated remediation activities met cleanup goals. Additional sample points 
further south were not obtained because the presence of Building 315 prevented access to this area. 
Soil samples were not collected from the site during this investigation.  

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the extent practicable. 
Groundwater does not appear to be adversely affected by fuel contamination. The data obtained during 
the current investigation indicate that the elevated TPH-gasoline and TPH-diesel concentrations 
reported on soil in the west and south sidewalls in 2000 appear to be limited toward the west, and that 
contamination may extend an insignificant distance to the south where data was unobtainable due to 
the presence of a building. Although data do not constrain the extent of soil impact, if present, in a 
southerly direction, based on the SCAPS data collected at this site, previous data reported by others, 
the general groundwater flow direction to the north, and observations of impacted soil at other UST 
sites at NAFEC, it is likely that the extent of soil impact to the south is limited in both vertical and 
horizontal extent. A negligible amount of contaminated soil may exist. However, to make a 
conservative estimate of remaining contaminated soil, we may assume that contaminated soil extends 
south 10 feet along 15 feet of Geofon’s 2000 excavation sidewall, and an impacted zone exists 
between 8 and 10 feet bgs. If these conservative assumptions are used, approximately 11 cubic yards 
of soil containing TPH-diesel and TPH-gasoline concentrations greater than 1,000 mg/kg and 100 
mg/kg, respectively, may be expected.  

Based on the limited volume of petroleum-impacted soil anticipated to remain in place, the absence of 
impact to groundwater, and the continued land use of the site, it is our opinion that further assessment 
and remediation at this site is unnecessary. Therefore, we recommend that no further action be 
considered for this site. 

 
Site Characterization and Closure Information 
Description of the former UST:  See Background Information (page 2). 
Contaminants Identified:  See attached analytical results tables. 
Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 
MTBE:  None detected. 
Description of the soil/geology:  Subsurface geology consists of predominately fine 

grained lithology with interbedded fine sands, silts, and 
clays. 

Is soil contamination completely delineated (to what levels)?  Based on a review of the analytical data, 
the lateral and vertical extent of soil impacted with fuels has been delineated, except in the southerly 
direction, which is inaccessible because of the presence of Building 315. In 2000, a south sidewall 
sample revealed a TPH-diesel concentration of 8,410 mg/kg, and TPH-gasoline of 466 mg/kg. 
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Estimated volume of contaminated soil left on site and concentration: 11 cubic yards (inferred to be 
greater than 1,000 mg/kg TPH-diesel and greater than 100 mg/kg TPH-gasoline). 

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents of concern are below cleanup standards or not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 13 feet bgs (May/June 2000). 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST removed 1993. Approximately 186 cy (or more) fuel-containing soil 
removed 2000. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: Due to the small volume (estimated 11 cy or less) of impacted soil that is anticipated to 
remain, and no documented groundwater impact from a fuel release from this site, the contaminants 
that may remain do not pose an unacceptable risk to human health or the environment. The 
recommendation for site closure is accepted and no further action is required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS Results 
  Site 315 from Geofon (2000), including Table 4-7, and Figure 4-9 
   SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
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t)

M
ax

. D
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(fe
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, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-315-01 4/2/2004 19.8 22.0 2,100       @ 12.9 No POL
EC-315-02 4/2/2004 19.3 21.6 1,909       @ 8.0 No POL
EC-315-03 4/2/2004 19.4 21.6 2,091       @ 11.2 No POL
EC-315-04 5/13/2004 19.1 21.5 4,127       @ 3.1 No POL
EC-315-05 5/13/2004 19.0 21.4 5,068       @ 4.9 No POL

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 315
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1
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Background Information 

Year Installed:  Unknown 
Construction Materials: Concrete 
Capacity: 500 gallons 
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows a map of the site location and current assessment locations. 

During UST removal in 1993, ECC collected six soil samples from the excavation. Concentrations of 
total petroleum hydrocarbons quantitated as diesel (TPH-diesel) reportedly ranged from 11 to 11,730 
milligrams per kilogram (mg/kg). Bechtel National, Inc. (BNI), performed a field investigation 
consisting of one HydroPunch groundwater grab sample in February 1999 as reported in their Final 
Underground Storage Tank Technical Memorandum (BNI, 2000, p. 4-62). The HydroPunch screened 
interval was 3 to 13 feet below ground surface (bgs). Low concentrations of xylenes and TPH-diesel 
were detected in the groundwater. Additional background information was provided in our work plan.  

In 2003, NAFEC demolished Building 328, and installed landscaping in the vicinity for park uses. 

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Field activities were performed on May 10, 2004. 

In accordance with the work plan, Cone Penetrometer Test (CPT) and Laser Induced Fluorescence 
(LIF) data were collected in situ using the Site Characterization and Analysis Penetrometer System 
(SCAPS) at five locations as shown on Figure 1. The LIF data are summarized and interpreted in 
Table 2. At three of the locations, no fluorescence characteristic of petroleum, oil, or lubricants (POL) 
was encountered. At the two other locations, fluorescence characterized by a drop in wavelength 
coupled with elevated intensity was encountered, suggesting POL. The fluorescence interval at 
location EC-328-02 was from 7.2 to 9.8 feet bgs, while at EC-328-05 the interval was from from 7.9 to 
10.5 feet bgs.  

Three soil samples from two locations were collected,, placed in an ice chest for storage overnight, and 
delivered to an on-site mobile laboratory the next morning for analytical testing. The sample results 
are shown in Table 2. The samples were collected within three lateral feet of the associated LIF push 
location. TPH-gasoline was not detected in the three samples.  

At location EC-328-02, soil samples were collected from depths of approximately 4.5 bgs (above the 
fluorescence interval) and 8.5 feet bgs (within the fluorescence interval). The sample from 4.5 feet bgs 
consisted of silt to clay with a moderate fuel odor and abundant black stain and plant roots. The CPT 
classification for this depth is clay to silty clay. The sample had a TPH-diesel concentration of 2,600 
mg/kg, which is unexpectedly high compared to the LIF measurements. The sample from 8.5 feet bgs 
consisted of thin layer of sand overlying silt to clay with moderate odor and a trace of dark stain. The 
CPT classification for this depth is clayey silt to silty clay. The sample had a non-detectable TPH-
diesel concentration (<10 mg/kg), which is unexpected compared to the LIF measurements and odor of 
the sample. Although the LIF is known to be more sensitive in matrices with relatively low surface 



328-RPT.doc  October 21, 2004 3

area, such as sand, and less sensitive in matrices with high surface area, such as clay, in our experience 
this discrepancy between the analytical and SCAPS LIF data set at this one push location is 
anomalous. Other SCAPS investigations at sites with fine-grained soils have shown that relatively 
small-scale lateral and vertical heterogeneity in contaminant distributions can occur and be a 
significant factor when comparing LIF to analytical results. It is our opinion that such heterogeneity 
may be a factor at this location. However, if it is assumed that heterogeneity is not a significant factor, 
the soil sample result from 4.5 feet bgs suggests that the LIF detection threshold in soils with a CPT 
classification of clay to silty clay at this site may be above 2,600 mg/kg. Considering the LIF results 
and the moderate fuel odor in the sample from 8.5 feet bgs, it is our opinion that the laboratory result 
of non-detect reflects heterogeneous contaminant distribution. However, another contributing factor 
may be the contribution of naturally-occurring non-fuel fluorescing compounds, yielding a false LIF 
positive effect at this location.  

At location EC-328-01 (a location with no POL fluorescence characteristics), a sample was collected 
from a depth of 8.5 feet bgs. The sample consisted of silt to clay with a fuel odor and black streaks. 
The CPT classification for this depth is clayey silt to silty clay. The sample had a TPH-diesel 
concentration of 69 mg/kg, which is consistent with the expected LIF detection threshold. 

The LIF and analytical results suggest the main mass of contamination is centered near push location 
EC-328-02, and has spread relatively little from this location. We expect the impacted zone to extend a 
radius of approximately 10 feet around location EC-328-02. Assuming a 2-foot thick contaminated 
soil thickness, we estimate a volume of 23 cubic yards (cy) of impacted soil remains at this site.  

Conclusions and Recommendation   
Based on the findings of our assessment, the vertical and horizontal extent of fuel-impacted soils has 
been delineated to the extent practicable. The data obtained during the current investigation indicate 
that TPH-diesel concentrations that exceed the cleanup level occur in a zone that varies in thickness, 
averaging about 2 feet thick, centered approximately 8 to 9 feet bgs. Approximately 23 cy of 
petroleum contaminated soil at concentrations exceeding 1,000 mg/kg may be expected at this site. 

It is the opinion of PWCSD that further assessment may be conducted to further support these 
conclusions. Such a study could include the collection of soil samples in the impacted interval to more 
precisely estimate the volume of contaminated soil. However, it has been our experience that the data 
obtained to date is sufficient to guide remediation by excavating contaminated soil that exceeds 
cleanup values. We recommend that while the site is open and planted with limited landscaping, 
remediation by excavation of contaminated soil be performed. Groundwater downgradient of the 
former tank site should be tested for constituents of concern to verify they meet cleanup standards. 

Site Characterization Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  See attached analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 



328-RPT.doc  October 21, 2004 4

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, the lateral and vertical extent of soil impacted with fuels has been delineated. Highest 
concentration detected in recent (2004) soil assessment is 2,600 mg/kg. 

Estimated volume of contaminated soil left on site and concentration: 23 cy (of soil containing greater 
than 1,000 mg/kg TPH-diesel). 

Is groundwater contamination completely delineated? Bechtel (2000) groundwater data from the 
former tank location revealed TPH-diesel at 16 milligrams per liter, and xylenes at 34 micrograms per 
liter (ug/L). Benzene and MTBE were not detected at <5 ug/L and <100 ug/L, respectively.  

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Not reported (February 9, 1999, log reports saturated conditions at 8.5 feet bgs 
[Bechtel, 2000]). 

Is groundwater or surface water impacted? Unknown. Detection limits for undetected analytes 
benzene and MTBE exceed cleanup goals for the site. 

Remedial action taken? UST removed 1993. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: An estimated 23 cy of petroleum-hydrocarbon impacted soil may remain at the site. 
Groundwater results indicate cleanup standards are met for toluene, ethylbenzene, and xylene and are 
uncertain for benzene and MTBE. Therefore, the recommendation for removal of impacted soil by 
excavation is accepted at this site, with a groundwater sample to confirm levels of benzene and MTBE 
met cleanup standards. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, and Soil Analytical Data Summary

Push/Sample ID Date M
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)

Interpretation
Well Screened 
Interval (feet)

EC-328-01 5/10/2004 19.1 21.4 2,115         @ 10.8 No POL 9.0': TPHd: 69 mg/kg
TPHg: <10 mg/kg

EC-328-02 5/10/2004 19.1 21.2 159,616     @ 9.5 POL: 7.2'-9.8' 4.5': TPHd: <2,600 mg/kg
TPHg: <10 mg/kg

8.5': TPHd: <10 mg/kg
TPHg: <10 mg/kg

EC-328-03 5/10/2004 19.2 21.3 2,076       @ 10.0 No POL
EC-328-04 5/10/2004 19.1 21.2 2,761       @ 6.2 No POL
EC-328-05 5/10/2004 19.3 21.5 12,653     @ 8.5 POL: 7.9'-10.5'

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 328
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1

1
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Background Information 

Year Installed:  1948 (facility documents) 
Construction Materials: Single-walled steel 
Capacity: 125 gallons 
Contents: Diesel 
Year Removed: 1991 

Figure 1 shows a map of the site location and previous and current assessment locations. 

According to the Final Technical Memorandum Underground Storage Tank Site Investigation, dated 
March 2000, prepared by Bechtel National, Inc. (BNI, 2000), a 125-gallon UST was removed in 1991. 
See Figure 1. No soil or groundwater samples were collected as part of tank removal. 

In 1999, BNI advanced one soil boring by hand auger at the former tank location, and one 
HydroPunch boring approximately 50 feet north (downgradient) from the former tank location. The 
groundwater sample was collected from a depth range of 10 to 14 feet bgs. Analytical testing results 
indicate concentrations of total petroleum hydrocarbons quantitated as gasoline (TPH-gasoline) in both 
hand-auger boring soil samples of 17,000 and 42,000 milligrams per kilogram (mg/kg) exceeded 
cleanup criteria. In the groundwater sample, a benzene concentration of 51 micrograms per liter (ug/L) 
exceeded the action level. The other groundwater constituents were detected below action levels or not 
detected. Although not detected, the detection limit for MTBE was reported at 50 ug/L, which exceeds 
the site cleanup goal.  

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-gasoline. Groundwater exceeds action level for benzene. Field activities were 
performed on May 15, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at two locations as shown on 
Figure 1. The LIF data are summarized and interpreted in Table 2. The push locations were 
approximately 10 feet north, and 15 feet northeast, respectively, of the former UST location. Fences, 
numerous subsurface utilities, and other structures precluded additional SCAPS points further west or 
south. No fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered at either 
location. Neither soil nor groundwater samples were collected during this investigation due to time 
limitations. Sample locations and analytical results are illustrated on Figure 1. 

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the extent practicable in the 
northerly direction. At least one groundwater sample should be collected north and downgradient of 
the former UST, and tested for constituents of concern to confirm whether or not concentrations 
exceed cleanup standards. The data obtained during the current investigation indicate that soil 
contamination is limited in the northerly, downgradient direction, suggesting that impacted soil may be 
limited in extent. Soil sampling in the southwesterly direction, adjacent to the pumphouse 
(Building 333) could be accomplished using hand-auger methods or using a limited access probe.  
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It is the opinion of PWCSD that further assessment of soil southwest of the former UST location and 
groundwater should be performed at this site.  

Site Characterization Information 

Description of the former UST:  See Background Information, page 1. 

Contaminants Identified:  See attached analytical results table. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results table. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? No. Delineated in accessible areas only 
to the north and northeast. Previous sampling in the former tank location indicated TPH-gasoline 
concentrations that exceed cleanup goals. 

Estimated volume of contaminated soil left on site and concentration: Not Estimated. 

Is groundwater contamination completely delineated? No. Groundwater previously analyzed showed a 
benzene concentration above the cleanup standard.  

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 13 feet bgs (estimated). 

Is groundwater or surface water impacted? Unconfirmed for groundwater. 

Remedial action taken? UST removed 1991. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Unknown. 

Site Recommendation: Data indicate a limited amount of impacted soil may remain, but contaminated 
soil delineation is incomplete to the southwest. The actual quantity of contaminated soil is unknown. 
Groundwater quality unconfirmed downgradient of the former UST. Additional soil and groundwater 
data will need to be collected to evaluate the level of risk posed by the contaminants that may remain, 
to human health or the environment. The recommendation for additional assessment is accepted. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 
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Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS Results 
  SCAPS Logs 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-333-01 5/13/2004 19.1 21.3 2,030       @ 7.4 No POL
EC-333-02 5/13/2004 19.0 21.3 2,264       @ 8.5 No POL

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 333
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1

1
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Background Information 
Year Installed:  Unknown 
Construction Materials: Unknown 
Capacity: 1,200 gallons 
Contents: Diesel 
Year Removed: Closed in place in 1986 by Blackman Plumbing 

Figure 1 shows a map of the site location and previous and current assessment locations. 

According to Final Technical Memorandum Underground Storage Tank Site Investigation, dated 
March 2000, prepared by Bechtel National, Inc. (BNI, 2000), Blackman Plumbing closed a 1,200-
gallon UST in place in 1986 at the location shown on Figure 1. No soil or groundwater samples were 
collected as part of tank closure. 

In 1999, BNI advanced two direct-push soil borings and one HydroPunch groundwater boring. BNI 
placed the soil borings at the perimeter of the original tank pit, and collected a total of four soil 
samples (two from each boring at depths of 7.6 and 11 feet below ground surface [bgs]). Analytical 
testing results indicated that soil concentrations of total petroleum hydrocarbons quantitated as 
gasoline (TPH-gasoline) and TPH-diesel met the cleanup criteria. The HydroPunch boring was located 
approximately 60 feet north (downgradient) of the tank site. A groundwater sample collected from a 
depth range of 12 to 16 feet did not contain constituents of concern greater than cleanup levels. 
However, the detection limit for benzene and MTBE exceeded their respective action levels. TPH-
gasoline was reported at 6,800 micrograms per liter (ug/L) in the groundwater sample, but no cleanup 
criteria is established for this constituent.  

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Groundwater 
unconfirmed whether or not action levels for benzene and MTBE are met. Field activities were 
performed April 5, 2004. 

Geophysical testing for utilities prior to subsurface exploration confirmed the presence of the UST as 
previously reported. Removal of the tank is not contemplated due to its location in the sidewalk 
adjoining the foundation of Building 364. In accordance with the work plan, a groundwater sample 
was collected from a temporary well located approximately 72 feet downgradient of the UST location. 
The well was installed using the hydraulic probe on the Site Characterization and Analysis 
Penetrometer System (SCAPS). In addition, SCAPS measured Laser Induced Fluorescence (LIF) in a 
push boring located adjacent to and east of the UST. Assessment point locations are shown on 
Figure 1. Building 364, landscaping, underground utilities, and other structures precluded additional 
sample points. No fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered 
by the LIF probe in the location tested (EC-364-01). At location EC-110-02, a groundwater sample 
was collected from a ¾-inch diameter PVC temporary well screened with 0.010-inch slot from 6 to 16 
feet bgs. The groundwater grab sample was collected unpurged using a single-use disposable bailer 
and was immediately delivered to an on-site mobile laboratory for analytical testing. BTEX and 
MTBE were not detected in the groundwater sample. Groundwater was measured at approximately 
13.7 feet bgs. Sample locations and analytical results are illustrated on Figure 1. The temporary well 
was abandoned by grouting in place. 
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Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the extent practicable. The 
data suggests that no soil outside the immediate footprint of the tank is impacted. Groundwater does 
not appear to be adversely affected by fuel contamination.  
 
It is the opinion of PWCSD that further assessment or remediation at this site is unnecessary. We 
recommend that no further action be considered for this site. 

 
Site Characterization and Closure Information 
Description of the former UST:  See Background Information, page 1. 

Contaminants Identified:  See attached analytical results table. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results table. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, no measurable soil contamination is present. 

Estimated volume of contaminated soil left on site and concentration: Negligible to none. 

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents of concern are not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 13.7 feet bgs. 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST closed in place in 1986. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 
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Site Closure: Due to negligible impacted soil that is anticipated to remain in place, and no documented 
groundwater impact from a fuel release from this site, and a site that is covered by asphalt or 
landscaping, the contaminants that may remain, do not pose an unacceptable risk to human health or 
the environment. The recommendation for site closure is accepted and no further action is required at 
this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS and Groundwater Results 
  SCAPS Log 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, and Groundwater Analytical Data Summary
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Interpretation
Well Screened 
Interval (feet)

EC-364-01 4/2/2004 19.3 21.5 2,291       @ 11.1 No POL
EC-364-02-GW 4/5/2004 13.7': BTEX: <1.0 ug/L

MTBE: <10.0 ug/L
6'-16'

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 
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UST Site 364
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1
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Background Information 

Year Installed:  Unknown 
Construction Materials: Not provided. 
Capacity: Not provided.  
Contents: Gasoline 
Year Removed: 1994 by Kroeker, Inc. 

Figure 1 shows a map of the site location and previous and current assessment locations. 

During UST removal in 1994, Kroeker collected two soil samples from the excavation as discussed in 
the Final Technical Memorandum No. 3, Underground Storage Tank Site Investigation, dated 
November 2000, prepared by Bechtel National, Inc. (BNI, 2000). The samples were tested for total 
recoverable petroleum hydrocarbons (TRPH) and BTEX. TRPH soil concentrations were reported at 
1,400 and 2,400 milligrams per kilogram (mg/kg). No testing for total petroleum hydrocarbons 
quantitated as gasoline (TPH-gasoline) or TPH-diesel was performed, and TRPH results are not 
directly comparable to the TPH-gasoline and TPH-diesel cleanup standards. 

In 1999, BNI advanced a groundwater HydroPunch boring approximately 40 feet northwest 
(downgradient) of the former UST location. The groundwater analytical results indicated that 
constituents of concern were detected below action levels. The groundwater sample was collected 
from a depth range of 16.5-20.8 feet bgs.  

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil TPH-
gasoline and TPH-diesel concentrations unconfirmed. Field activities were performed May 15, 2004. 

Laser Induced Fluorescence (LIF) was measured in situ using the Site Characterization and Analysis 
Penetrometer System (SCAPS) at one location as shown on Figure 1. The LIF data are summarized 
and interpreted in Table 2. This location is approximately 15 feet southeast of the former UST 
location. A drainage swale, numerous aboveground utilities (including a utility pole and guy wires), 
subsurface utilities, and other structures precluded additional SCAPS points in other locations. No 
fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered. Neither soil nor 
groundwater samples were collected at this site due to limited access. 

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the extent practicable in the 
easterly direction. Additional soil data should be collected in the northerly, westerly, and southerly 
directions using hand-auger methods or a limited access probe. Soil samples from these areas should 
be tested for constituents of concern (TPH-gasoline and TPH-diesel) to confirm whether or not 
concentrations exceed cleanup standards.  
 
It is the opinion of PWCSD that further assessment of soil should be performed at this site to confirm 
the presence or absence of petroleum hydrocarbons that exceed the cleanup standard for TPH-gasoline 
and TPH-diesel.  
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Site Characterization Information 
Description of the former UST:  See Background Information, page 1. 

Contaminants Identified:  See attached analytical results table. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results table. 

MTBE:  See previous assessment data. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? No. Delineated in accessible areas only 
to the east. Previous sampling in the former tank location during tank removal indicated elevated 
TRPH concentrations of 1,400 and 2,400 mg/kg, but these results were not confirmed using the TPH-
gasoline or TPH-diesel methods. 

Estimated volume of contaminated soil left on site and concentration: Not Estimated. 

Is groundwater contamination completely delineated? One groundwater sample collected 
downgradient of the former UST location in 1999 did not indicate the presence of constituents of 
concern above cleanup standards. Groundwater is not a current medium of concern. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 16.5 feet bgs (April 2000, reported by Bechtel). 

Is groundwater or surface water impacted? No. 

Remedial action taken? UST removed 1994. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Unknown. 

Site Recommendation: Data indicate a limited amount of impacted soil may remain, but soil data 
incomplete. Actual quantity of contaminated soil is unknown. Groundwater quality previously tested 
acceptable downgradient of the former UST. Additional soil data will need to be collected to confirm 
the level of TPH-gasoline and TPH-diesel that may exist at the former tank site. The recommendation 
for additional soil assessment is accepted. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 
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Attachments: Figure 1 –Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS Results 
  SCAPS Log 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence Data Summary
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Interpretation
Well Screened 
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EC-400-01 4/2/2004 19.5 21.5 2,540       @ 5.6 No POL
Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter
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UST Site 400
Naval Air Facility, El Centro

Sample Results at depth in 
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Background Information 

Year Installed:  1985 
Construction Materials: Fiberglass 
Capacity: Two: 12,000 gallons each 
Contents: Gasoline and diesel 
Year Removed: 1995 by Environmental Chemical Corp. (ECC) 

Figure 1 shows the site location and previous and current assessment locations.  

According to the Final Technical Memorandum Addendum No. 2, Underground Storage Tank Site 
Investigation, dated November 2000, prepared by Bechtel National, Inc. (BNI, 2000a), ECC removed 
both 12,000-gallon USTs in 1995 from a single excavation. The former tank locations are shown on 
Figure 1. Seven soil samples were collected as part of tank removal. The reported low concentrations 
of TPH-diesel and BTEX is consistent with records that indicate that contaminated soil was removed 
and disposed off site. 

In January 2000, BNI advanced two direct-push soil borings at the site of the former tank excavation. 
BNI advanced a HydroPunch groundwater boring approximately 50 feet northwest of the former 
excavation. Both soil samples and the groundwater sample were tested for MTBE. The groundwater 
sample contained MTBE at a concentration of 200 micrograms per liter (ug/L), which exceeds cleanup 
criteria. Other constituents of concern were not tested. 

In April 2000, BNI advanced three additional HydroPunch borings in an arc pattern north 
(downgradient) of the former tanks locations, as reported in Final Technical Memorandum Addendum 
No. 3, Underground Storage Tank Site Investigation, dated November 2000 (BNI, 2000b). The 
borings were located approximately 100 to 150 feet from the former tanks to assess lateral extent of 
groundwater contamination as shown on Figure 1. Total petroleum hydrocarbons quantitated as 
gasoline (TPH-gasoline), TPH-diesel, BTEX, and MTBE were tested for each groundwater sample. 
Except for a benzene concentration of 1.2 ug/L reported for sample 400-H2, the constituents of 
concern met the cleanup standards.    

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Groundwater 
exceeded action levels for benzene. Confirm extent and severity of MTBE and toluene in groundwater. 
Field activities were performed April 5 and May 12, 2004. 

In accordance with the work plan, the Site Characterization and Analysis Penetrometer System 
(SCAPS) was used to collect groundwater samples from temporary wells at four locations as shown on 
Figure 1. The groundwater points were located at the former tanks locations (EC-400AB-01 between 
the two former UST locations), and in a line northerly at approximate distances of 50, 120, and 170 
feet from the former USTs locations. Lithology and Laser Induced Fluorescence (LIF) were measured 
at the first three sample locations. As expected, no fluorescence characteristic of petroleum, oil, or 
lubricants (POL) was encountered at these locations. The temporary wells were screened with ¾-inch 
diameter 0.010-inch slotted PVC from 10 to 20 feet bgs. Each groundwater grab sample was collected 
unpurged using a single-use disposable bailer. The samples were immediately delivered to an on-site 
mobile laboratory for analytical testing. The temporary wells were abandoned by grouting in place. 
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BTEX compounds were not detected in the groundwater samples. MTBE was detected in each of the 
four samples, as follows: 

Microwell ID MTBE 
 (ug/L) 

Depth to Water 
(feet bgs) 

Distance north from USTs 400(A) and 400(B) 
(feet) 

EC-400AB-01 12 14.49  Between USTs 400(A) and 400(B) 
EC-400AB-02 110 14.60 50 
EC-400AB-03 66 13.5* 120 
EC-400AB-04 40 14.66 170 
Note: *Depth sounding probe operation erratic. Depth uncertain. 

Conclusions and Recommendation   
Based on the findings of our assessment and the information from previous assessment activities, the 
horizontal extent of MTBE at concentrations greater than the action level in groundwater in the 
northerly direction exceeds 170 feet. The concentration of MTBE at the source meets the groundwater 
cleanup standard. MTBE concentrations decrease in a downgradient direction between the 50-foot 
sample (EC-400AB-02) and the 170-foot sample (EC-400AB-04). This trend indicates that the MTBE 
plume has migrated north away from the source. The absence of BTEX compounds suggests natural 
attenuation has occurred at the site for these compounds. MTBE degradation is occurring more slowly, 
thus, it remains a detected compound at the site. Groundwater depth data suggests the water table has 
been lowered up to 4 feet since 2000. The pumping activities at Site 7, located approximately 800 feet 
north-northwest may have created a dynamic groundwater regime in which the radius of influence 
includes UST Site 400(A)(B). If Site 7 pumping has steepened the groundwater gradient, conclusions 
based on the findings of this assessment must be made in light of this dynamic condition, and are 
representative of non-equilibrium conditions. Pumping at Site 7 is reaching the end of its lifecycle, so 
we can expect equilibrium conditions to return after shutdown of the pumping system.  
 
It is the opinion of PWCSD that further assessment of groundwater should be performed at this site. 
Such a groundwater assessment could include grab sampling from temporary well points and should 
be conducted approximately 6 to 12 months following shutdown of the Site 7 pumping system to 
allow for restoration of equilibrium conditions. 

 
Site Characterization Information 
Description of the former UST:  Two USTs. See Background Information, page 1. 

Contaminants Identified:  See attached analytical results table. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results table. 

MTBE:  See attached analytical results table. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Contaminated soil was removed and 
disposed of off site during UST removal in 1995 by ECC. 
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Estimated volume of contaminated soil left on site and concentration: None. 

Is groundwater contamination completely delineated? No. Groundwater testing shows MTBE 
concentrations above the cleanup standard.  

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 14 feet bgs. 

Is groundwater or surface water impacted? Groundwater impacted by MTBE. 

Remedial action taken? USTs and contaminated soil excavated and removed 1996. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Unknown. 

Site Recommendation: Data indicate soil quality meets cleanup standard. Groundwater quality is 
affected by MTBE downgradient of the former UST. MTBE concentrations exceed cleanup goals, and 
attenuate in the downgradient direction. Groundwater MTBE concentrations currently exceed drinking 
water MCLs. A dynamic hydrogeologic system has been created by groundwater extraction at Site 7. 
Its radius of influence has likely encompassed Sites 400(A)(1) and 400(B)(2). It would be prudent to 
assess the extent of MTBE contaminated groundwater following a return to equilibrium after the Site 7 
extraction system is shut down. The recommendation for additional groundwater assessment at this 
site is accepted. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – Groundwater and SCAPS Results 
  SCAPS Logs 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
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t)

M
ax

. D
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(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-400AB-01 4/4/2004 16.0 18.4 3,171       @ 5.3 No POL
EC-400AB-01-GW 14.49': BTEX: <1.0 ug/L

MTBE: 12 ug/L
10'-20'

EC-400AB-02 4/4/2004 16.2 18.5 2,219       @ 6.5 No POL
EC-400AB-02-GW 4/5/2004 14.60': BTEX: <1.0 ug/L

MTBE: 110 ug/L
10'-20'

EC-400AB-03 4/4/2004 15.8 18.3 2,086       @ 5.9 No POL
EC-400AB-03-GW 4/5/2004 13.5': BTEX: <1.0 ug/L

MTBE: 66 ug/L
10'-20'

EC-400AB-04-GW 5/12/2004 14.66': BTEX: <1.0 ug/L
MTBE: 40 ug/L

10'-20'

Notes:
1 Depth is measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 400 (A)(1) and 400 (B)(2)
Naval Air Facility, El Centro

Sample Results at depth in feet
bgs1

1
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Background Information 
Year Installed:  Unknown 
Construction Materials: concrete 
Capacity: 1,500 gallons 
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows the site location and previous and current assessment locations. 

In 1993, ECC removed a 1,500-gallon diesel UST at the location shown on Figure 1. Five soil samples 
were collected as part of tank removal. Three of the samples indicated elevated levels of diesel as 
reported on Table 4-20 in Final Technical Memorandum Underground Storage Tank Site 
Investigation, dated March 2000, prepared by Bechtel National, Inc. (BNI, 2000).  

In 1999, BNI advanced one HydroPunch boring to collect a water sample from a depth interval of 6 to 
16 feet bgs. The boring was located approximately 30 feet north (downgradient) of the former tank 
location. Analytical testing results indicated groundwater concentrations of constituents of concern 
were below action levels or not detected. 

In May/June 2000, Geofon, Inc., excavated approximately 251 cubic yards (cy) of fuel-impacted soil 
from the former tank location, according to Final Technical Memorandum, Removal of Underground 
Storage Tanks and Remediation of Fuel-Impacted Soil at Various UST Sites, Naval Air Facility, El 
Centro, California, dated November 13, 2000, prepared by Geofon, Inc. From an initial excavation 
with dimensions 30 × 30 × 13 feet centered on the former UST, the excavation was extended 
approximately 10 feet to the north, northeast, and east. At the excavation limits, soil samples collected 
from the northeast and east sidewalls contained total petroleum hydrocarbons quantitated as diesel 
(TPH-diesel) concentrations of 6,470 and 6,160 milligrams per kilogram (mg/kg), respectively, 
exceeding the cleanup concentration of 1,000 mg/kg. See Figure 4-12, attached. The groundwater 
sample did not reveal detectable concentrations of BTEX or MTBE. See Table 4-9, attached. 

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Specifically, we focused our assessment northeast of the former tank 
overexcavation. Field activities were performed on April 2 and May 12, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at six locations as shown on 
Figure 1. The LIF data are summarized and interpreted in Table 2. At three of the locations, no 
fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered.  At two locations, 
single measurements (representing approximately 0.3 feet vertical thickness) characterized by a drop 
in wavelength coupled with a slightly elevated intensity suggested possible POL. At location EC-410-
02, elevated fluorescence intensities coupled with a drop in wavelength, characteristic of POL 
fluorescence, were encountered between 8.5 and 13 feet bgs.  
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Soil samples were collected from three locations and were immediately delivered to an on-site mobile 
laboratory for analytical testing. TPH-diesel was detected at low concentrations in all three soil 
samples: EC-410-01-12 (100 mg/kg), EC-410-02-12 (200 mg/kg), and EC-410-04-11.5 (400 mg/kg). 
TPH-gasoline was not detected. Soil sample EC-410-02-12 corresponds to the approximate strongest 
peak LIF response recorded for the site.  

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the extent practicable. 
Given that 251 cy of contaminated soil has been removed, the LIF response drops off within 10 to 15 
feet laterally, and that relatively low concentrations (below the action level) of TPH-diesel have been 
detected in soil samples, it is concluded that the probability of encountering elevated TPH-diesel 
concentrations is low. The data obtained during the current investigation indicate that the elevated 
TPH-diesel concentrations reported on soil in the northeast sidewall in 2000 appear to extend a limited 
distance from the former test locations (perhaps less than 5 feet laterally), or TPH-diesel 
concentrations may have naturally attenuated since the excavation.  
 
It is the opinion of PWCSD that further assessment or remediation at this site is unnecessary. We 
recommend that no further action be considered for this site. 

 
Site Characterization and Closure Information 
Description of the former UST:  See Background Information, page 1. 

Contaminants Identified:  See attached analytical results table. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results table. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, the lateral and vertical extent of soil impacted with fuels has been delineated. Greatest 
concentration of TPH-diesel revealed during the current assessment is 400 mg/kg. 

Estimated volume of contaminated soil left on site and concentration: A conservative estimate 4 cy of 
contaminated soil remaining was calculated using a lateral distance of 20 feet along the north to east 
wall of the former excavation, a width of 5 feet, and an average thickness of 1 foot.  

Is groundwater contamination completely delineated? Yes. Previous analytical results for groundwater 
show that constituents of concern are not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 10 feet bgs (estimated). 
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Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST removed 1993. Approximately 251 cy fuel-containing soil removed in 
2000. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: There is no or negligible (estimated up to 4 cy) soil containing elevated TPH-diesel 
concentrations remaining and no documented groundwater impact from a fuel release from this site, 
and the site is covered by pavement and landscaping. Thus, the contaminants that may remain do not 
pose an unacceptable risk to human health or the environment. The recommendation for site closure is 
accepted and no further action is required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS and Soil Results 
  Site 410 from Geofon (2000), including Table 4-9, and Figure 4-12 
   SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, and Soil Analytical Data Summary

Push/Sample ID Date M
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Interpretation
Well Screened 
Interval (feet)

EC-410-01 4/2/2004 19.4 21.8 2,408       @ 14.5 No POL
EC-410-01-12 5/12/2004 12.0': TPHd: 100 mg/kg

TPHg: <10 mg/kg
EC-410-02 4/2/2004 19.4 21.6 34,378       @ 12.6 POL

EC-410-02-12 5/12/2004 12.0': TPHd: 200 mg/kg
TPHg: <10 mg/kg

EC-410-03 4/2/2004 19.2 21.6 2,179       @ 10.1 No POL
EC-410-04 5/12/2004 18.9 21.0 5,503       @ 12.1 Possible POL

EC-410-04-11.5 5/12/2004 11.5': TPHd: 400 mg/kg
TPHg: <10 mg/kg

EC-410-05 5/12/2004 19.9 22.1 2,504       @ 15.0 No POL
EC-410-06 5/12/2004 19.5 21.7 4,079       @ 12.2 Possible POL

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 410
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1

1
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Background Information 
Year Installed:  1942 
Construction Materials: Steel 
Capacity: 250 gallons 
Contents: Diesel 
Year Removed: 1995 by Environmental Chemical Corp. (ECC) 

Figure 1 shows the site location and previous and current assessment locations. 

According to the Final Technical Memorandum Addendum No.2, Underground Storage Tank Site 
Investigation, dated November 2000, prepared by Bechtel National, Inc. (BNI, 2000), ECC removed a 
250-gallon UST in 1995 at the location shown on Figure 1. Two soil samples were collected as part of 
tank closure. The samples were tested for total recoverable petroleum hydrocarbons (TRPH) and 
BTEX. None of the analytes were detected.   

In 2000, BNI advanced a direct-push soil boring and collected a soil sample and grab groundwater 
sample using a HydroPunch. Both the soil and groundwater samples were tested for MTBE only. No 
MTBE was detected. BTEX compounds were not part of the analytical program. 

PWC Investigation   
The purpose of current assessment activity was to address the Problem Statement: Groundwater 
unconfirmed whether or not action levels for BTEX are met. Field activities were performed on 
May 12, 2004. 

Geophysical testing for utilities prior to subsurface exploration indicated the presence of many utilities 
near the former UST location. In accordance with the work plan, a groundwater sample was collected 
from a temporary well (EC-446-01) located approximately 30 feet north (downgradient) of the former 
UST location (Figure 1). The presence of numerous utilities and Building 446 precluded collecting a 
sample closer to the former UST location. The temporary well was installed using the hydraulic probe 
on the Site Characterization and Analysis Penetrometer System (SCAPS). The well was screened with 
¾-inch diameter PVC from 10 to 20 feet bgs. The groundwater grab sample was collected unpurged 
using a single-use disposable bailer. The sample was immediately delivered to an on-site mobile 
laboratory for analytical testing. BTEX and MTBE were not detected in the groundwater sample. 
Groundwater was measured at approximately 14.32 feet bgs. The temporary well was abandoned by 
grouting in place. 

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, 
groundwater appears to be unaffected by fuel contamination.  

It is the opinion of PWCSD that further assessment or remediation at this site is unnecessary. We 
recommend that no further action be considered for this site. 

Site Characterization and Closure Information 
Description of the former UST:  See Background Information, page 1. 

Contaminants Identified:  None detected. See attached analytical results table. 



446-RPT.doc  October 21, 2004 3

Amount of Contaminants Leaked:  None.  

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, no measurable soil contamination is present.  

Estimated volume of contaminated soil left on site and concentration: Negligible to none.  

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents of concern are not detected.  

Monitoring wells installed, properly permitted? No monitoring wells were installed.  

Depth to groundwater: Approximately 13.7 feet bgs. 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST removed 1995. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: No impacted soil has been reported, and no groundwater impact has been detected from 
a fuel release from this site. The recommendation for site closure is accepted and no further action is 
required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS and Groundwater Results 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - Groundwater Analytical Data Summary
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1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter
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Background Information 
Year Installed:  1989 
Construction Materials: Steel 
Capacity: 250 gallons 
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows the site location and previous and current assessment locations. 

According to the Final Technical Memorandum, Underground Storage Tank Site Investigation, dated 
March 2000, prepared by Bechtel National, Inc. (BNI, 2000), ECC removed a 250-gallon UST in 1993 
at the location shown on Figure 1. Two soil samples were collected as part of tank closure. The 
concentration of total petroleum hydrocarbons quantitated as diesel (TPH-diesel) in one of the samples 
exceeded the cleanup level of 1,000 milligrams per kilogram (mg/kg).  

In 1999, BNI advanced a hand-auger soil boring and a HydroPunch groundwater boring. The soil 
boring was located at the former UST location. TPH-gasoline concentrations of 360 and 7,200 
milligrams per kilogram (mg/kg) were reported for the soil samples collected at depths of 6 and 10 feet 
below ground surface (bgs), respectively. The groundwater sample was collected approximately 50 
feet north (downgradient) of the former tank location. Concentrations of constituents of concern were 
below their respective action levels or not detected. 

In 2000, Geofon, Inc., removed approximately 151 cubic yards (cy) of fuel impacted soil. 
Confirmation sampling (one excavation bottom and five excavation sidewall soil samples) showed that 
cleanup levels for TPH-gasoline and TPH-diesel were met. A groundwater sample collected from the 
excavation revealed a benzene concentration of 29.7 micrograms per liter (ug/L), and that of toluene of 
511 ug/L, which exceed their respective action criteria of 1 ug/L and 150 ug/L, respectively. The other 
constituents of concern met their respective action criteria. 

PWC Investigation   
The purpose of current assessment activity was to address the Problem Statement: Groundwater 
exceeded action levels for benzene and toluene. Field activities performed May 12, 2004. 

In accordance with the work plan, a groundwater sample was collected from a temporary well located 
approximately 55 feet north-northwest (downgradient) of the former UST location (see Figure 1). A 
sloping drainage swale and the presence of numerous utilities precluded collecting a sample closer to 
the former UST location. The temporary well was installed using the hydraulic probe on the Site 
Characterization and Analysis Penetrometer System (SCAPS). The well was screened with ¾-inch 
diameter PVC from 10 to 20 feet bgs. The groundwater grab sample was collected unpurged using a 
single-use disposable bailer. The sample was immediately delivered to an on-site mobile laboratory for 
analytical testing. BTEX and MTBE were not detected in the groundwater sample. Groundwater was 
measured at 17.06 feet bgs; however, the well was given insufficient time to allow it to equilibrate. 
The temporary well was screened with 1-inch diameter PVC from 10 to 20 feet bgs. The groundwater 
grab sample was collected unpurged using a single-use disposable bailer. Upon removal of the casing, 
the lower 15 feet of casing remained in the hole. The temporary well was abandoned by grouting in 
place. 
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Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
extent of groundwater contamination appears to be limited. The presence of a drainage swale and 
utilities prevented the collection of a groundwater sample within 55 feet downgradient of the former 
UST location, where elevated benzene and toluene concentrations had been detected in 2000. 
However, based on the non-detection of these constituents of concern in the downgradient sample 
collected during this investigation, it appears that benzene and toluene concentrations decrease 
significantly downgradient and/or have naturally attenuated with time. 

It is the opinion of PWCSD that further assessment or remediation at this site is unnecessary. We 
recommend that no further action be considered for this site. 

Site Characterization and Closure Information 
Description of the former UST:  See Background Information, page 1. 

Contaminants Identified:  None detected. See attached analytical results table. 

Amount of Contaminants Leaked:  None.  

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, the highest TPH-diesel concentration measured in soil sidewall samples following excavation in 
2000 was 13 mg/kg.  

Estimated volume of contaminated soil left on site and concentration: None.  

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents of concern are not detected within 55 feet downgradient of the former UST.  

Monitoring wells installed, properly permitted? No monitoring wells were installed.  

Depth to groundwater: Approximately 17 feet bgs. 

Is groundwater or surface water impacted? The analytical results collected during this investigation 
met cleanup goals for the site (below tap water PRGs and drinking water MCLs). Groundwater with 
elevated concentrations detected near the UST in 2000 do not appear to have migrated downgradient. 

Remedial action taken? UST removed 1993. 151 cubic yards of fuel impacted soil removed 2000. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 
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Site Closure: No impacted soil remains. Current testing indicates that contaminant migration in 
groundwater is not migrating downgradient. The recommendation for site closure is accepted and no 
further action is required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS and Groundwater Results 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - Groundwater Analytical Data Summary
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EC-459-01 5/12/2004 17.06': BTEX: <1.0 ug/L
MTBE: <10.0 ug/L
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Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter
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Background Information 

Year Installed:  Unknown 
Construction Materials: Single-wall steel 
Capacity: 150 gallons 
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows the site location and previous and current assessment locations. 

In 1993, ECC removed a 150-gallon diesel UST at the location shown on Figure 1. Three soil samples 
were collected from the sidewalls and bottom of the tank excavation. The sample collected from the 
bottom of the tank cavity indicated the greatest concentration of diesel at 26,380 milligrams per 
kilogram (mg/kg) as reported in Final Technical Memorandum Underground Storage Tank Site 
Investigation, dated March 2000, prepared by Bechtel National, Inc. (BNI, 2000).  

In 1999, BNI collected a groundwater sample from a depth range of 6 to 16 feet below ground surface 
(bgs) from a HydroPunch boring approximately 5 feet northwest (downgradient) from the former tank 
location. Analytical testing results indicate a benzene groundwater concentration of 7.4 micrograms 
per liter (ug/L), which exceeds site cleanup goals. The other groundwater constituents analyzed for 
were detected below action levels or not detected.  

PWC Investigation 
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Groundwater exceeds action level for benzene. Field activities were 
performed between May 12 and 13, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at four locations as shown on 
Figure 1. The LIF data are summarized and interpreted in Table 2. At three of the locations, no 
fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered. At the remaining 
location, EC-490-03 (located within 10 feet south of the former UST), weak fluorescence suggesting 
petroleum, oil, or lubricants (POL) (i.e., intensity above background) was encountered between 
approximately 4 and 6.5 feet below ground surface.  

A soil sample was collected from EC-490-03 from a depth of 4.5 to 5.0 feet bgs. At location EC-490-
04, a groundwater sample was collected from a ¾-inch diameter PVC temporary well screened with 
0.010-inch slot from 7 to 17 feet bgs. The groundwater grab sample was collected unpurged using a 
single-use disposable bailer. The samples were immediately delivered to an on-site mobile laboratory 
for analytical testing. The soil sample contained 1,300 mg/kg total petroleum hydrocarbons quantitated 
as diesel (TPH-diesel) which exceeds the cleanup standard of 1,000 mg/kg. Benzene was detected in 
the groundwater sample at a concentration of 1.1 ug/L, slightly exceeding the cleanup goal of 1.0 
ug/L; the other BTEX compounds and MTBE were not detected above their respective laboratory 
detection limits. Groundwater was measured at approximately 8.28 feet bgs. The temporary well was 
abandoned by grouting in place. 
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Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the north, west, and east to 
the extent practicable. Groundwater approximately 25 feet north (downgradient) of the former UST 
contains benzene at a level slightly in excess of the cleanup standard (1.1 ug/L). Comparing the 
7.4 ug/L benzene concentration measured in 1999 at the approximate former UST location, a marked 
decrease in concentration is noted across a relatively short distance over a five-year period. The data 
suggest that natural attenuation is reducing benzene concentrations in groundwater.  

To delineate the extent of soil contamination to the south, a soil sampling program consisting of one or 
more 10-foot step-out soil borings south of EC-490-03 would provide data to assess the extent of soil 
contamination. Based on the findings at this site and other UST sites at NAF El Centro, it is likely that 
soil contamination is localized in a pocket near assessment point EC-490-03. It is noted that the 
detected TPH-diesel concentration is just above the cleanup goal, and was found in sample from the 
relatively shallow depth of 4.5 to 5.0 feet bgs. Due to the presence of two water mains and other 
underground utilities, excavation is currently an unrealistic option. If site use is significantly changed, 
such as would involve the demolition of utilities or Building 490, soil excavation would become a 
viable option.  

Based on the observed decreasing benzene concentration trend in groundwater, and the limited extent 
of TPH-diesel at concentrations exceeding the cleanup action level in soil samples, it is the opinion of 
PWCSD that further assessment or remediation of groundwater at this site is unnecessary. Therefore, 
we recommend that no further action for groundwater be considered for this site. For soil, although the 
concentration of TPH-diesel detected slightly exceeded the cleanup standard, the concentration trends 
measured in soil show well over an order of magnitude decrease since tank removal in 1993. In three 
of the four cardinal directions, soil contamination was not indicated. Soil does not appear to be a 
significant contributor to groundwater contamination. Therefore, we recommend no further action for 
soil at this site. 

 
Site Characterization and Closure Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  TPH-diesel in soil. Benzene in groundwater. See attached 
analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Soil contamination is delineated to the 
north, east, and west. Due to the presence of utilities the extent of soil contamination could not be fully 
delineated to the south. The depth of soil contamination is approximately 4.5 to 5.5 feet bgs. The 
maximum TPH-diesel concentration measured during this investigation is 1,300 mg/kg. 
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Estimated volume of contaminated soil left on site and concentration: Not Estimated.  

Is groundwater contamination completely delineated? Benzene concentration of 1.1 ug/L measured 25 
feet north of the former UST indicates decreasing concentration trend and approximate northerly 
(downgradient) extent of groundwater contamination. Current analytical results for groundwater show 
that MTBE and other constituents of concern are not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 8 feet bgs. 

Is groundwater or surface water impacted? Yes. Analytical results for groundwater indicate benzene 
at 1.1 ug/L slightly exceeds the cleanup goal of 1.0 ug/L. 

Remedial action taken? UST removed 1993. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: Due to limited amount of impacted soil that may remain, and groundwater benzene 
impact shown to be essentially at the cleanup level, and a site that is covered by asphalt, the 
contaminants that may remain do not pose an unacceptable risk to human health or the environment. 
The recommendation for site closure is accepted and no further action is required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-490-01 4/2/2004 19.2 21.5 2,168         @ 10.5 No POL
EC-490-02 4/2/2004 19.7 21.9 2,085       @ 11.0 No POL
EC-490-03 4/2/2004 19.4 21.7 6,494       @ 5.3 Weak POL

EC-490-03-4.5 5/12/2004 4.5': TPHd: 1,300 mg/kg
TPHg: <10 mg/kg

EC-490-04 4/2/2004 19.0 21.4 2,222       @ 11.1 No POL
EC-490-04-GW 5/12/2004 8.28': B: 1.1 ug/L

TEX: <1.0 ug/L
MTBE: <10.0 ug/L

7'-17'

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 490
Naval Air Facility, El Centro

Sample Results at depth in feet
bgs1

1
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Background Information 
Year Installed:  Unknown 
Construction Materials: Single-wall steel 
Capacity: 5,000 gallons 
Contents: Diesel 
Year Removed: 1996 by Geofon 

Figure 1 shows the site location and previous and current assessment locations. 

In 1996, Geofon removed a 5,000-gallon diesel UST at the location shown on Figure 1. Five soil 
samples were collected as part of tank removal. The three samples collected from the tank cavity 
indicated elevated levels of diesel in Final Technical Memorandum Underground Storage Tank Site 
Investigation, dated March 2000, prepared by Bechtel National, Inc. (BNI, 2000).  

In 1999, BNI advanced two soil borings and one HydroPunch boring. Analytical testing results 
indicate both soil and groundwater concentrations exceeded the site cleanup goals. The soil and 
groundwater samples were collected from depths of 10.3 feet below ground surface (bgs), and 8 to 12 
feet bgs, respectively. Total petroleum hydrocarbons quantitated as diesel (TPH-diesel) was detected 
at concentrations of 1,600 and 1,900 milligrams per kilogram (mg/kg) in the soil samples. Benzene 
was detected in groundwater at a concentration of 43 micrograms per liter (ug/L). The other 
groundwater and soil constituents analyzed for were detected below actions levels or not detected. 
However, the detection limit for MTBE in groundwater exceeded the cleanup goal due to an elevated 
detection limit of 200 ug/L. 

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Groundwater exceeds action level for benzene. The presence and 
magnitude of MTBE in groundwater has not been confirmed. Field activities were performed 
March 31 and between May 10 and 11, 2004. 

In accordance with the work plan, Cone Penetrometer Test (CPT) and Laser Induced Fluorescence 
(LIF) was measured in situ using the Site Characterization and Analysis Penetrometer System 
(SCAPS) at five locations as shown on Figure 1. The LIF data are summarized and interpreted in 
Table 2. The CPT results for four of the locations show silty sand through most of the push interval, 
and a roughly one-foot-thick clay layer at about 11 feet below ground surface. At these four locations, 
weak fluorescence suggesting petroleum, oil, or lubricants (POL) (i.e., intensity above background) 
was encountered at approximately 8.5 feet below ground surface and extending downward to the 
underlying clay layer. Soil sampling was attempted at one of these locations, however insufficient 
sample was recovered for analysis. The small amount of soil recovered from this location consisted of 
sand and pea gravel. It is likely excavation backfill from the tank removal was encountered at these 
four locations. 

The remaining location, EC-528-04, had a different CPT profile, consisting of clay to 9 feet bgs, 
overlying sand and silty sand. This push had background levels of fluorescence, with no characteristics 
of POL. A soil sample collected within three feet of the LIF location from 8.5 feet bgs consisted of silt 
with possible very faint hydrocarbon odor, and a trace of dark gray to black staining. The sample had a 
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TPH-diesel concentration of 2,700 mg/kg, which is unexpectedly high compared to the LIF 
measurements. Although the LIF is known to be more sensitive in matrices with relatively low surface 
area, such as sand, and less sensitive in matrices with high surface area, such as clay, in our experience 
this discrepancy between the analytical and SCAPS LIF data set at this one push location is 
anomalous. Other SCAPS investigations at sites with fine-grained soils have shown that relatively 
small-scale lateral heterogeneity in contaminant distributions can occur and be a significant factor 
when comparing LIF and analytical results. It is our opinion that such heterogeneity may be a factor at 
this location. However, if it is assumed that lateral heterogeneity is not a significant factor, the soil 
sample results suggests that the LIF detection threshold in soils with a CPT classification of clay at 
this site may be above 2,700 mg/kg. This comparison of data sets is not applicable to the other four 
locations at this site, which have soils that typically yield a detection threshold well below 1,000 
mg/kg. 

In addition to the soil sample, a ¾-inch diameter PVC temporary well screened with 0.010-inch slot 
from 5.5 to 15.5 bgs was installed at EC-528-04. A groundwater grab sample was collected unpurged 
using a single-use disposable bailer and was immediately delivered to an on-site mobile laboratory for 
analytical testing. Benzene and MTBE were detected in groundwater at 13 ug/L and 1.3 ug/L, 
respectively. The other BTEX compounds were not detected. Groundwater was measured at 
approximately 8.84 feet bgs. The temporary well was abandoned by grouting in place. 

The groundwater sample was taken from approximately the same location as a groundwater sample 
collected by Bechtel in 1999. The benzene concentration has dropped from 43 ug/L in 1999 to 
13.0 ug/L in 2004, suggesting that concentrations are naturally decreasing through time.  

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
horizontal extent of fuel-impacted soils has been delineated to the east and south. Groundwater is 
affected by benzene above the cleanup standard. However, benzene concentrations show a strong 
decreasing trend and are expected to naturally attenuate to below the cleanup standard. The data 
obtained during the current investigation indicate elevated TPH-diesel concentrations in soil are 
present, and that soil contamination may be expected to the north and west.  

It is the opinion of PWCSD that further assessment may be conducted to delineate the extent of soil 
contamination to the north and west. The presence of underground utilities for water, sewer, and 
natural gas to the north is a concern for both the protection of those utilities and as possible conduits 
for contaminant migration through the backfill. Of the three utilities present in this area, the natural 
gas pipeline is closest to the former tank site. A proposed assessment could include using direct-push 
collection of soil samples in the impacted interval to the north and west to measure the concentration 
of TPH-diesel.  

Site Characterization Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  See attached analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  Detected in Groundwater at 1.3 J ug/L. 
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Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? No. Based on a review of the analytical 
data, the lateral extent of soil impacted with fuels has been delineated to the east and south, and is 
uncertain to the north and west. TPH-diesel was detected at 8.5 feet bgs at a concentration of 2,700 
mg/kg. 

Estimated volume of contaminated soil left on site and concentration: Not estimated. 

Is groundwater contamination completely delineated? No. Current analytical results for groundwater 
show that benzene exceeds site cleanup standard. However, benzene levels have decreased from 1999 
to 2004 from 43 to 13.0 ug/L, and can be expected to reach cleanup levels without an active 
remediation program. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 8.8 feet bgs. 

Is groundwater or surface water impacted? Yes. Groundwater benzene concentration exceeds cleanup 
goals for the site. However, benzene concentrations are expected to decrease with time. 

Remedial action taken? UST removed 1996. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Recommendation: The volume of impacted soil that may remain in place is uncertain to the north 
and west of the former UST location. Groundwater contamination levels are expected to continue to 
decrease naturally. Groundwater is not used for drinking water purposes, and the site is unpaved or 
landscaped, therefore, the groundwater contaminants that are present do not pose an unacceptable risk 
to human health or the environment. The recommendation for soil assessment to the north and west is 
accepted. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-528-01 3/31/2004 15.8 18.0 8,928       @ 9.8 weak POL
EC-528-02 3/31/2004 15.3 17.5 11,914     @ 8.8 weak POL
EC-528-03 3/31/2004 18.7 21.1 9,100       @ 8.8 weak POL
EC-528-04 3/31/2004 15.4 17.6 2,427       @ 7.3 No POL

EC-528-04-8.5 5/11/2004 8.5': TPHd: 2,700 mg/kg
TPHg: <10 mg/kg

EC-528-04-GW 5/11/2004 8.84': B: 13 ug/L
T: 1.4 ug/L
E: 21 ug/L
X: 5.6 ug/L
MTBE: 1 3 J ug/L

5.5'-15.5'

EC-528-05 3/31/2004 15.7 17.9 14,607     @ 9.5 weak POL
Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 528
Naval Air Facility, El Centro

Sample Results at depth in feet
bgs1

1
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Background Information 

Year Installed:  Unknown 
Construction Materials: Reinforced concrete 
Capacity: 1,400 gallons 
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows the site location and previous and current assessment locations. 

In 1993, ECC removed a 1,400-gallon diesel UST at the location shown on Figure 1. Four soil samples 
were collected from the tank removal excavation sidewalls and bottom (samples 537-1 through –4), 
and three soil samples were collected from the pipeline trenches (samples 437 A, B, and C). The four 
tank cavity samples contained total petroleum hydrocarbons quantitated as diesel (TPH-diesel) 
concentrations ranging from 12,400 to 32,360 milligrams per kilogram (mg/kg) in Final Technical 
Memorandum Underground Storage Tank Site Investigation, dated March 2000, prepared by Bechtel 
National, Inc. (BNI, 2000).  

In 1999, BNI advanced one HydroPunch boring approximately 50 feet northeast (cross-gradient) from 
the former tank location. Analytical testing results indicate a benzene groundwater concentration of 
1.2 micrograms per liter (ug/L), which slightly exceeds the site cleanup goal of 1.0 ug/L. The 
groundwater sample was collected from a depth range of 5 to 15 feet bgs. The other groundwater 
constituents were detected below action levels or not detected. 

PWC Investigation 
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Groundwater exceeds action level for benzene. Field activities were 
performed April 1 and May 11, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at 14 locations as shown on 
Figure 1. The LIF data are summarized and interpreted in Table 2. (Note that groundwater sample 
location [no LIF data] EC-537-05 and LIF location EC-537-10 are nearly co-located.) At five of the 
locations, no fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered. At 
eight locations, fluorescence consistent with POL was encountered (i.e., intensity above background 
coupled with a drop in wavelength). At six of the eight locations, the fluorescence intensity was 
notably strong. Location EC-537-06 had a single measurement (representing approximately 0.3 feet 
vertical thickness) characterized by a slightly elevated intensity coupled with a drop in wavelength 
suggesting possible POL. In general, the elevated fluorescence is distributed in two depth intervals. 
The shallower interval is characterized by relatively low intensity in the 7 to 8 foot range, and is 
relatively limited in lateral extent to the proximity of the former UST location. The deeper interval 
extends farther north and east, and is characterized by strong intensity of varying thickness to a depth 
up to 16 feet bgs.  

A soil sample with a cone-penetrometer classification of clay was collected at location EC-537-09 
from a depth of 9.0 to 9.5 feet bgs, near the upper fringe of the fluorescence interval. The sample had a 
TPH diesel concentration of 640 mg/kg. This result is consistent with the expected LIF response in 
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clay (LIF is known to be more sensitive in matrices with relatively low surface area, such as sand, and 
less sensitive in matrices with high surface area, such as clay). 

A groundwater sample was collected from a ¾-inch diameter PVC temporary well screened with 
0.010-inch slot from 5.5 to 15.5 feet bgs at location EC-537-05, which is within three feet of LIF 
location EC-537-10. The groundwater grab sample was collected unpurged using a single-use 
disposable bailer. The samples were immediately delivered to an on-site mobile laboratory for 
analytical testing. The soil sample contained 640 mg/kg TPH-diesel. Benzene was detected in the 
groundwater sample at a concentration of 2.7 ug/L, slightly exceeding the cleanup goal of 1.0 ug/L; 
the other BTEX compounds and MTBE were not detected. Groundwater was measured at 
approximately 8.48 feet bgs.  

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated to the north, east, and south. 
The presence of Building 537 precluded assessment to the west. There is some uncertainty as to the 
lateral extent of fuel-impacted soil to the southeast, but is generally constrained by LIF locations to the 
south and east. Groundwater approximately 32 feet north by northwest (downgradient) of the former 
UST contains benzene at a level slightly in excess of the cleanup standard (2.7 ug/L). Comparing the 
benzene concentration in 1999 of 1.2 ug/L with the current result must be made knowing that the 1999 
sample was collected approximately 80 feet northeast of the former UST location. The difference in 
both space and time make conclusions regarding a trend speculative. The current groundwater 
collection point is closer to the former UST and closer to the presumed downgradient direction. Thus, 
the observation is made that the current benzene level is relatively low. Similar to other sites at 
NAFEC, we expect that natural attenuation will continue to reduce benzene concentrations in 
groundwater.  

Current data is lacking at and underneath Building 537. Thus, an estimate of contaminated soil 
extending to the west beneath the building cannot currently be calculated. Roughly 2 feet out from the 
roofline of Building 537, SCAPS data provides a good constraint of lateral and vertical extent of soil 
contamination. The contaminated area extends east approximately 35 feet and reaches a north-south 
extent of approximately 35 feet with an irregular boundary. The areal extent encompassed 
approximately 2,400 square feet. The approximate thickness is 2.5 feet. The estimated volume of 
contaminated soil remaining is 90 cubic yards (cy), exclusive of an unknown amount of contaminated 
soil underlying Building 537. However, it is reasonable to assume an additional quantity on that order 
of magnitude.  

The greatest uncertainty regarding remediation is the unknown amount of contaminated soil under 
Building 537. According to NAFEC planners, this building is planned for demolition. Further 
delineation of contaminated soil would be made feasible following demolition, at which time 
excavation of contaminated soil could be performed.  

It is the opinion of PWCSD that further assessment or remediation of groundwater at this site is 
unnecessary at this time. Therefore, we recommend that no further action for groundwater be 
considered for this site. For soil, we recommend that if demolition of Building 537 will occur within 
two years, that an assessment and remediation by soil excavation be performed at that time.  
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Site Characterization Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  TPH-diesel in soil. Benzene in groundwater. See attached 
analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Soil contamination is delineated to the 
north, east, and south of the former UST. The extent of soil contamination to the west under Building 
537 is not known. The depths of elevated levels of contamination range from approximately 11 to 14.5 
feet. The highest measured TPH-diesel concentration detected during this investigation was 640 
mg/kg. However, clipped LIF indicates higher TPH-diesel concentrations could be expected.  

Estimated volume of contaminated soil left on site and concentration: Approximately 90 to 180 cy of 
TPH-diesel contaminated soil with an estimated concentration exceeding 1,000 mg/kg.  

Is groundwater contamination completely delineated? Benzene concentration of 2.7 ug/L measured 32 
feet north of the former UST location indicates that the approximate northerly (downgradient) extent 
of groundwater contamination is north of the sampling point. Current analytical results for 
groundwater show that MTBE and other constituents of concern are not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 8.5 feet bgs. 

Is groundwater or surface water impacted? Yes. Analytical results for groundwater indicate benzene 
at 2.7 ug/L slightly exceeds the cleanup goal of 1.0 ug/L. 

Remedial action taken? UST removed 1993. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 
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Site Recommendation for Closure: Groundwater benzene impact shown to be relatively close to the 
drinking water MCL, and a site that is landscaped or covered by a concrete building slab. Thus, the 
contaminants that may remain in groundwater do not pose an unacceptable risk to human health or the 
environment at this time. Due to uncertainties regarding contaminated soil underneath the building, 
when the building is demolished, the recommendation for soil assessment and remediation by 
excavation at this site is accepted. Following soil assessment and remediation, the recommendation for 
additional groundwater assessment to confirm contaminant levels is accepted. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-537-01 4/1/2004 19.3 21.8 2,852         @ 2.3 No POL
EC-537-02 4/1/2004 19.3 21.7 4,576         @ 9.6 No POL
EC-537-03 4/1/2004 19.5 21.8 89,109       @ 9.6 Strong POL

EC-537-03-9 5/11/2004 9.0': TPHd: 640 mg/kg
TPHg: <10 mg/kg

EC-537-04 4/1/2004 19.3 21.6 8,756         @ 7.0 POL
EC-537-05-GW 5/11/2004 8.48': B: 2.7 ug/L

T: 0.7 J ug/L
E: 7.0 ug/L
X: 2.5 ug/L
MTBE: <10 ug/L

5.5'-15.5'

EC-537-06 5/13/2004 19.2 21.4 5,107         @ 12.7 Possible POL
EC-537-07 5/13/2004 22.4 24.6 106,682     @ 13.4 Strong POL
EC-537-08 5/13/2004 22.2 24.5 239,399     @ 13.6 Strong POL
EC-537-09 5/13/2004 22.5 24.9 33,760       @ 10.9 POL

EC-537-10 5/13/2004 19.2 21.3 3,004         @ 10.7 No POL
EC-537-11 5/13/2004 22.4 24.7 234,695     @ 13.3 Strong POL
EC-537-12 5/13/2004 22.7 25.0 238,362     @ 12.9 Strong POL
EC-537-13 5/13/2004 19.1 21.4 2,516         @ 10.2 No POL
EC-537-14 5/13/2004 19.0 21.2 205,996     @ 12.6 Strong POL
EC-537-15 5/13/2004 18.9 21.1 3,059         @ 9.9 No POL

Notes listed on following page.

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 537
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1

See EC-537-10 for associated LIF data.

1



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

UST Site 537
Naval Air Facility, El Centro

2
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Background Information 

Year Installed:  Unknown 
Construction Materials: Concrete 
Capacity: 1,400 gallons  
Contents: Diesel 
Year Removed: No information 

Figure 1 shows the site location and previous and current assessment locations. 

Under the direction of SOTA Environmental Technology, Inc. (SOTA), Subsurface Surveys, Inc., 
performed a geophysical survey to locate USTs at NAF El Centro in January 1997 (SOTA, 1997). 
SOTA reported a possible candidate tank anomaly slightly east of suspected UST 547. Subsequent 
confirmation with an air knife indicated a probable junction of two stormdrains.  

Bechtel National, Inc. (BNI) advanced one direct-push soil/HydroPunch groundwater boring at the 
location of UST Site 547 and collected a soil and a groundwater sample. According to the Final 
Technical Memorandum No. 2, Underground Storage Tank Site Investigation, dated November 2000, 
prepared by BNI, the groundwater sample was collected from a depth range of 14.5 to 18 feet below 
ground surface (bgs), and the analytical results indicated that constituents of concern were either not 
detected or were detected below project action levels. The soil sample, collected from depths of 4.4 to 
4.9 feet bgs revealed total petroleum hydrocarbons quantitated as diesel (TPH-diesel) at a 
concentration of 2,300 mg/kg. 

In May 2003, PWCSD Code 980 investigated Site 547 for the presence of a UST. Two faint 
electromagnetic anomalies using EM-61 equipment indicated possible tank locations. In June 2003, 
PWCSD potholed the two locations using a backhoe. No tank was found. The electromagnetic signal 
and pothole locations are shown on Figure 1.  

PWC Investigation 
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. We also addressed a RWQCB concern outlined in a May 6, 2004, letter 
to test for constituents of concern in a groundwater sample collected downgradient of the former tank 
location from an interval screened across the water table. Field activities were performed on April 1 
and May 11, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at nine locations as shown on 
Figure 1. The LIF data are summarized and interpreted in Table 2. At one of the locations, EC-547-06, 
no fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered. Three locations 
showed single measurements (representing approximately 0.3 feet vertical thickness) characterized by 
a slightly elevated intensity suggesting possible POL. Two of these locations showed a corresponding 
drop in wavelength, which is an additional factor suggesting POL fluorescence. Relatively high 
fluorescence intensities coupled with a drop in wavelength, characteristic of strong POL fluorescence, 
was encountered at three locations. Elevated fluorescence intensity with a wavelength drop, 
characteristic of POL fluorescence, was encountered at one other location. In general, the elevated 
fluorescence is distributed in two depth intervals. The shallower interval is seen at locations EC-547-
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02 and –04, and is strongest in the 6 to 7 foot range at location EC-547-04. This shallow fluorescence 
appears to be relatively limited in lateral extent to the proximity of the former UST and supply line. 
The deeper interval extends farther southeast, is characterized by elevated fluorescence in an interval 
ranging from less than 1 foot thick to approximately 6 feet thick at depths ranging from 12 to 17 feet 
bgs.  

Soil samples were collected at locations EC-547-03, -04, and -05 at the depths indicated with results 
on Table 2. The samples were collected within 3 lateral feet of the associated LIF push location. At 
location EC-547-03, the sample of clayey silt from 8 feet bgs (above the fluorescence interval) had a 
TPH diesel concentration of 640 mg/kg, while the sample of silty sand from 14 feet bgs (within the 
fluorescence interval) had 1,550 mg/kg TPH-diesel. At location EC-547-04, the sample of clayey silt 
from 6 feet bgs (within the fluorescence interval) had a TPH diesel concentration of 8,300 mg/kg. At 
location EC-547-05, samples were collected from intervals of background fluorescence at depths of 
6.5 and 14 feet bgs. The TPH-diesel concentrations were 190 mg/kg and non-detect, respectively. The 
LIF is known to be more sensitive in matrices with relatively low surface area, such as sand, and less 
sensitive in matrices with high surface area, such as clay. The analytical results from the site confirm 
this. If it is assumed that lateral heterogeneity is not a significant factor, the soil sample results 
suggests that the LIF detection threshold in clayey silt at this site is above 640 mg/kg. The analytical 
results compared with the fluorescence from the silty sand at 14 feet bgs suggest that the fluorescence 
detection threshold in silty sand at the site is much lower than 1,000 mg/kg for TPH-diesel.  

A groundwater sample was collected from a temporary well screened with 0.010-inch slot ¾-inch 
diameter PVC from 7.0 to 17.0 feet bgs at location EC-547-04. The groundwater grab sample was 
collected unpurged using a single-use disposable bailer. Samples were immediately delivered to an on-
site mobile laboratory for analytical testing. Groundwater analytical results revealed BTEX 
compounds below their respective cleanup levels, and MTBE was not detected. Groundwater was 
measured at approximately 7.7 feet bgs. The temporary well was abandoned by grouting in place. 

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been fairly well delineated. There is some 
uncertainty as to the lateral extent of fuel-impacted soil in the vicinity of EC-547-04, and the vertical 
extent in the vicinity of EC-547-03-14. However, the LIF results show the impacted layer is overall 
relatively thin, approximately 0.3 foot between 6.04 and 6.32 feet bgs. Groundwater collected from the 
same location showed benzene levels below the cleanup level which further indicates impact related to 
the shallower zone of contamination has had little to no effect on groundwater.  

We estimate approximately 80 cubic yards of contaminated soil containing TPH-diesel concentrations 
greater than 1,000 mg/kg remains at the site. Our estimate assumes an impacted extent using a 30-foot 
diameter circle centered roughly on EC-547-03 (the approximate location of the former UST). The 
depth of contamination is assumed to be a thickness of 3 feet across the circle.  

It is the opinion of PWCSD that further assessment or remediation of groundwater at this site is 
unnecessary at this time. Therefore, we recommend that no further action for groundwater be 
considered for this site. For soil, we recommend remediation by soil excavation.  
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Site Characterization Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  TPH-diesel in soil. See attached analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Greatest TPH-diesel concentration of 
8,300 mg/kg detected during most recent assessment.  

Estimated volume of contaminated soil left on site and concentration: Approximately 80 cubic yards 
of TPH-diesel contaminated soil exceeding 1,000 mg/kg.  

Is groundwater contamination completely delineated? Yes. Benzene concentration of 0.9 ug/L to 
northwest indicates approximate northerly (downgradient) extent of groundwater contamination. 
Current analytical results show other constituents of concern well below cleanup standards. MTBE 
was not detected. 

Monitoring wells installed, properly permitted? No monitoring wells were installed. 

Depth to groundwater: Approximately 8 to 10 feet bgs. 

Is groundwater or surface water impacted? No. Groundwater analytical results show the constituents 
of concern meet project cleanup levels. 

Remedial action taken? None documented. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Recommendation for Closure: Groundwater meets cleanup standards. The recommendation for 
removal of groundwater as a medium of concern at this site is accepted and no further action is 
required for groundwater at this site. Soil assessment adequately characterizes the nature and extent of 
contaminated soil. Remediation by excavation of approximately 80 cy of soil at this site is accepted. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 
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Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-547-01 4/1/2004 22.1 24.5         16,744 @ 12.1 POL
EC-547-02 4/1/2004 21.9 24.2 176,804     @ 14.0
EC-547-03 4/1/2004 22.7 25.1 229,389   @ 14.5 Strong POL (10.5'-17.1')

EC-547-03-8 5/11/2004 8.0': TPHd: 640 mg/kg
TPHg: <10 mg/kg

EC-547-03-14 5/11/2004 14.0': TPHd: 1,500 mg/kg
TPHg: <10 mg/kg

EC-547-04 4/1/2004 18.9 21.2 57,057       @ 6.0 Strong POL, 6.04'-6.32'
EC-547-04-06 5/11/2004 6.0': TPHd: 8,300 mg/kg

TPHg: <10 mg/kg
EC-547-04-GW 5/11/2004 7.7': B: 0.9 J ug/L

T: 0.9 J ug/L
E: 21 ug/L
X: 32 ug/L
MTBE: <10 ug/L

7'-17'

EC-547-05 4/1/2004 19.6 22.0 4,783       @ 9.6 Possible POL
EC-547-05-6.5 5/11/2004 6.5': TPHd: 190 mg/kg

TPHg: <10 mg/kg
EC-547-05-14 5/11/2004 14.0': TPHd: <10 mg/kg

TPHg: <10 mg/kg
EC-547-06 5/11/2004 20.2 21.9           3,158 @ 12.8 No POL
EC-547-07 5/11/2004 19.0 21.2           4,347 @ 10.6 Possible POL
EC-547-08 5/11/2004 22.6 25.0         14,423 @ 13.8 Weak POL
EC-547-09 5/11/2004 19.0 21.1           7,641 @ 11.2 Possible POL

Notes listed on following page.

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 547
Naval Air Facility, El Centro

Sample Results at depth in 
feet bgs1

 Strong POL, deeper; weak POL, shallower

1



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

UST Site 547
Naval Air Facility, El Centro

2
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Background Information 

Year Installed:  Unknown 
Construction Materials: Concrete 
Capacity: 1,400 gallons 
Contents: Diesel 
Year Removed: Unknown 

Figure 1 shows the site location and previous and current assessment locations. 

In 1997, SOTA Environmental, Inc., reported fencing, a waterline and other structures may have 
masked a geophysical indication of a possible UST. In January 1998, OHM Remediation Services 
Corp. performed a supplemental geophysical survey, which identified an anomaly approximately 50 
feet south of the presumed UST location (OHM, 1999). OHM dug two trenches, one at the 
geophysical anomaly and the other at the suspected tank location. No evidence of a tank or 
contamination was encountered at the anomaly, and a tank was not encountered at the suspect tank 
location. However, hydrocarbon odors were reported at the suspected tank location, suggesting this 
location is actually at or near the former UST. A soil sample collected at a depth of 8 feet below 
ground surface (bgs) from this location revealed total petroleum hydrocarbons quantitated as diesel 
(TPH-diesel) at 720 milligrams per kilogram (mg/kg) as reported in their Closure Report for Various 
UST Sites, dated August 9, 1999 (OHM, 1999).  

Bechtel National, Inc. (BNI) subsequently obtained additional base maps indicating a possible 
alternate location for UST 550. A direct-push soil sample and HydroPunch groundwater sample were 
collected from this location as reported in their Final Underground Storage Tank Technical 
Memorandum Addendum No. 3 (BNI, 2000). The soil and groundwater samples were collected from 
depths of 9.25 to 10 feet bgs, and 16.5 to 20 feet bgs, respectively. TPH-diesel was detected at a 
concentration of 79,000 mg/kg in the soil sample. The constituents in groundwater and the other soil 
constituents were either detected below project actions levels or were not detected above the 
laboratory detection limits. 

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. We also addressed a RWQCB concern as outlined in a May 6, 2004, 
letter to test for constituents of concern in a groundwater sample collected downgradient of the former 
tank location from an interval screened across the water table. Field activities were performed during 
two mobilizations on March 31 and between May 10 to 11, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at seven locations as shown on 
Figure 1. The LIF data are summarized and interpreted in Table 2. (Note that the sequential push 
identification number EC-550-05 was inadvertently skipped as the second mobilization began.) At five 
of the locations, no fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered. 
At the two other locations, fluorescence suggesting POL was encountered. At EC-550-03, 
fluorescence characterized by a drop in wavelength coupled with a slightly elevated intensity was 
encountered at two distinct depths (8.0-8.3 feet and 11.4-11.9 feet bgs). At EC-550-01, A single 
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measurement (representing approximately 0.3 feet vertical thickness) characterized by a drop in 
wavelength coupled with a slightly elevated intensity was detected at 10.3 feet bgs.  

A total of three soil samples and a groundwater sample were collected at Site 550. The sample results 
are shown in Table 2. The samples were collected within 3 lateral feet of the associated LIF push 
location. At location EC-550-03, soil samples were collected from depths of 5.5 bgs (above the 
fluorescence interval) and 11.0 feet bgs (near the upper fringe of the lower fluorescence interval). At 
location EC-550-04 (a location with no POL fluorescence characteristics), a sample was collected 
from a depth of 11.0 feet bgs. The samples were immediately delivered to an on-site mobile laboratory 
for analytical testing. TPH-gasoline was not detected (<10 mg/kg) in the soil samples. TPH-diesel was 
only detected at a concentration of 840 mg/kg in  sample EC-550-04-11. The soil sample results 
appear to confirm the heterogeneous contaminant distribution suggested by the LIF profile at EC-550-
03. At location EC-550-04, if it is assumed that lateral heterogeneity is not a significant factor, the soil 
sample result suggests that the LIF detection threshold in clay and silt at this site is above 840 mg/kg.  

A groundwater sample was collected unpurged from EC-550-04 using a single-use disposable bailer 
from a temporary well screened with ¾-inch diameter PVC with 0.010-inch stainless steel pre-pack 
well screen from 5.0 to 15.0 feet bgs. MTBE was not detected in the groundwater sample. Benzene 
was detected at an estimated concentration (“J” flag) of 0.7 microgram per liter (ug/L). The other 
BTEX compounds were not detected or were detected at concentrations well below their respective 
action levels. The analytical results are summarized on Table 2. An attempt was made to measure 
groundwater; however, due to instrument malfunction, the depth to water was not obtained. 
Groundwater was estimated at approximately 8 feet bgs, based on the wetness of the tape. The lower 
10 feet of pre-pack well screen stayed in the hole when well materials were being extracted. A cement-
bentonite slurry was used to grout the hole to the surface. 

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated. Groundwater testing shows 
that levels of fuel components meet cleanup standards. Soil data obtained during the current 
investigation show that TPH-diesel concentrations in the former UST vicinity meet project cleanup 
levels.  

It is the opinion of PWCSD that further assessment or remediation at this site is unnecessary. 
Therefore, we recommend that no further action be considered for this site. 

 
Site Characterization and Closure Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  TPH-diesel in soil. See attached analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 
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Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, the lateral and vertical extent of soil impacted with fuels has been delineated.  

Estimated volume of contaminated soil left on site and concentration: Not Estimated. TPH-gasoline 
not detected. Greatest measured TPH-diesel soil concentration is 840 mg/kg. 

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents of concern meet cleanup levels.  

Monitoring wells installed, properly permitted? No monitoring wells were installed. 
Depth to groundwater: Approximately 8 feet bgs. 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST removed. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: Because soil and groundwater meet cleanup standards for constituents of concern, the 
recommendation for site closure is accepted and no further action is required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-550-01 3/31/2004 18.7 20.9 12,090       @ 10.3 Possible POL
EC-550-02 3/31/2004 16.1 18.5 3,621         @ 8.6 No POL
EC-550-03 3/31/2004 18.7 21.0 17,680       @ 11.9 POL

EC-550-03-5.5 5/11/2004 5.5': TPHd: <10 mg/kg. TPHg: <10 mg/kg
EC-550-03-11 5/11/2004 11.0': TPHd: <10 mg/kg. TPHg: <10 mg/kg

EC-550-04 3/31/2004 18.3 18.3 2,819       @ 2.2 No POL
EC-550-04-11 5/11/2004 11.0': TPHd: 840 mg/kg. TPHg: <10 mg/kg

EC-550-04-GW 5/11/2004 8.0': B: 0.7 J ug/L
T: <1.0 ug/L
E: 14 ug/L
X: 8.7 ug/L
MTBE: <10 ug/L

5'-15'

EC-550-06 5/10/2004 19.6 21.8 3,561       @ 8.4 No POL
EC-550-07 5/10/2004 18.8 21.2 3,898       @ 6.2 No POL
EC-550-08 5/10/2004 19.1 21.3 1,989       @ 4.7 No POL

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 550
Naval Air Facility, El Centro

Sample Results at depth in feet bgs1

1
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Background Information 

Year Installed:  Unknown 
Construction Materials: Unknown 
Capacity: 1,400 gallons  
Contents: Diesel 
Year Removed: No information 

Figure 1 shows the site location and previous and current assessment locations. 

Subsurface Surveys, Inc., under the direction of SOTA Environmental Technology, Inc. (SOTA), 
performed a geophysical survey to locate USTs at NAF El Centro in January 1997 (SOTA, 1997). 
SOTA reported no candidate anomalies of a tank were located at Site 551. 

Bechtel National, Inc. (BNI) advanced one direct-push soil/HydroPunch groundwater boring at the 
assumed location of UST Site 551 and collected a soil sample and a groundwater sample. According to 
the Final Technical Memorandum No. 2, Underground Storage Tank Site Investigation, dated 
November 2000, prepared by BNI, the analytical results of the groundwater sample collected from a 
depth range of 14.5 to 18 feet below ground surface (bgs) indicated that constituents of concern were 
not detected or detected below action levels. The analytical results of the soil sample, collected from 
depths of 10.7 to 11.3 feet bgs, revealed total petroleum hydrocarbons quantitated as diesel (TPH-
diesel) concentration of 2,000 milligrams per kilogram (mg/kg). 

In May 2003, Navy Public Works Center, San Diego, Environmental Department Code 980 
investigated Site 551 for the presence of a tank. A faint electromagnetic anomaly using EM-61 
equipment did not support the presence of a UST at this site. 

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. We also addressed a RWQCB concern outlined in a May 6, 2004, letter 
to test for constituents of concern in a groundwater sample collected downgradient of the former tank 
location. Field activities were performed on April 1 and 5, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at five locations as shown on 
Figure 1. The LIF data are summarized and interpreted in Table 2. At one of the locations, EC-551-05, 
no fluorescence characteristic of petroleum, oil, or lubricants (POL) was encountered. At the four 
other locations, fluorescence suggesting POL was encountered. This fluorescence was a  relatively 
weak rise in intensity above background levels at depths ranging from 9.3 to 11.4 feet bgs. This depth 
range, just above the water table, is consistent with expected fuel contaminant migration patterns. The 
fluorescence at two of these four locations, EC-551-02 and 03, showed a drop in wavelength coupled 
with a slightly elevated intensity, which is an additional factor suggesting POL fluorescence.  

Three soil samples and a groundwater sample were collected at this site. Soil samples were collected 
from depths of 7.0 feet bgs (above the fluorescence interval) and 10.0 feet bgs (within the fluorescence 
interval) at location EC-551-03, and from a depth of 10.0 feet at location EC-551-05. TPH-gasoline 
was not detected (<10 mg/kg) in the three soil samples. The sample results are shown in Table 2. In 
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summary, TPH-diesel was detected at relatively low concentrations ranging from 59 to 260 mg/kg in 
the soil samples. The soil sample results are consistent with the LIF results.  

A groundwater sample was collected unpurged at location EC-551-05 using a single-use disposable 
bailer from a temporary well screened with ¾-inch diameter 0.010-inch slotted PVC from 7.0 to 17.0 
feet bgs. The samples were immediately delivered to an on-site mobile laboratory for analytical 
testing. BTEX and MTBE were not detected in the groundwater sample. The results are summarized 
on Table 2. Groundwater depth was measured at 12.66 feet bgs.  

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated. Groundwater testing shows 
that fuel components BTEX and MTBE are not detected. Soil data obtained during the current 
investigation show that TPH-diesel concentrations in the former UST vicinity meet cleanup levels.  

It is the opinion of PWCSD that further assessment or remediation at this site is unnecessary. 
Therefore, we recommend that no further action be considered for this site. 

 
Site Characterization and Closure Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  TPH-diesel in soil. See attached analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the analytical 
data, the lateral and vertical extent of soil impacted with fuels has been delineated.  

Estimated volume of contaminated soil left on site and concentration: Not Estimated. TPH-gasoline 
not detected. Greatest TPH-diesel soil concentration 260 mg/kg. 

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents are not detected.  

Monitoring wells installed, properly permitted? No monitoring wells were installed. 
Depth to groundwater: Approximately 12.7 feet bgs. 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST removed. 
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Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: Because soil and groundwater meet cleanup standards for constituents of concern, the 
recommendation for site closure is accepted and no further action is required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS, Soil, and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, Soil, and Groundwater Analytical Data Summary

Push/Sample ID Date M
ax

. L
IF

 
D

ep
th

 (f
ee

t)

M
ax

. D
ep

th
 

(fe
et

, b
gs

)

Interpretation
Well Screened 
Interval (feet)

EC-551-01 4/1/2004 19.1 21.3 4,990       @ 11.5 Possible POL
EC-551-02 4/1/2004 19.5 21.9 5,288       @ 11.0 Weak POL
EC-551-03 4/1/2004 19.4 21.7 10,704     @ 10.0 Weak POL

EC-551-03-7 4/5/2004 7.0': TPHd: 66 mg/kg
TPHg: <10 mg/kg

EC-551-03-10 4/5/2004 10.0': TPHd: 260 mg/kg
TPHg: <10 mg/kg

EC-551-04 4/1/2004 19.5 21.8 6,211       @ 9.4 Possible POL
EC-551-05 4/1/2004 19.4 21.9 2,542       @ 10.5 No POL

EC-551-05-10 4/5/2004 10.0': TPHd: 59 mg/kg
TPHg: <10 mg/kg

EC-551-05-GW 4/5/2004 12.66': BTEX: <1.0 ug/L
MTBE: <10.0 ug/L

7.0'-17.0'

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 551
Naval Air Facility, El Centro

Sample Results at depth in feet
bgs1

1





0 10
0

20
0

30
0

40
0

50
0

60
0

70
0

80
0

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-05
Qc

0 1.
5

3 4.
5

6 7.
5

9 10
.5

12

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-05
Qs

1 2 3 4 5 6 7 8 9 10 11 12

0

5

10

15

20

25
Soil Class vs. ft.

ec-551-05
Soil Class

40
0

43
0

46
0

49
0

52
0

55
0

58
0

0

5

10

15

20

25
Wavelength vs. ft.

ec-551-05: LIF
Wavelength @ Peak

0 50
00

1 
e+

04

1.
5 

e+
04

2 
e+

04

2.
5 

e+
04

3 
e+

04

3.
5 

e+
04

4 
e+

04

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-05: LIF
Peak Intensity

0 3 
e+

04

6 
e+

04

9 
e+

04

1.
2 

e+
05

1.
5 

e+
05

1.
8 

e+
05

2.
1 

e+
05

2.
4 

e+
05

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-05: LIF
Peak Intensity



0 10
0

20
0

30
0

40
0

50
0

60
0

70
0

80
0

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-01
Qc

0 1.
5

3 4.
5

6 7.
5

9 10
.5

12

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-01
Qs

1 2 3 4 5 6 7 8 9 10 11 12

0

5

10

15

20

25
Soil Class vs. ft.

ec-551-01
Soil Class

40
0

43
0

46
0

49
0

52
0

55
0

58
0

0

5

10

15

20

25
Wavelength vs. ft.

ec-551-01: LIF
Wavelength @ Peak

0 50
00

1 
e+

04

1.
5 

e+
04

2 
e+

04

2.
5 

e+
04

3 
e+

04

3.
5 

e+
04

4 
e+

04

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-01: LIF
Peak Intensity

0 3 
e+

04

6 
e+

04

9 
e+

04

1.
2 

e+
05

1.
5 

e+
05

1.
8 

e+
05

2.
1 

e+
05

2.
4 

e+
05

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-01: LIF
Peak Intensity



0 10
0

20
0

30
0

40
0

50
0

60
0

70
0

80
0

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-02
Qc

0 1.
5

3 4.
5

6 7.
5

9 10
.5

12

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-02
Qs

1 2 3 4 5 6 7 8 9 10 11 12

0

5

10

15

20

25
Soil Class vs. ft.

ec-551-02
Soil Class

40
0

43
0

46
0

49
0

52
0

55
0

58
0

0

5

10

15

20

25
Wavelength vs. ft.

ec-551-02: LIF
Wavelength @ Peak

0 50
00

1 
e+

04

1.
5 

e+
04

2 
e+

04

2.
5 

e+
04

3 
e+

04

3.
5 

e+
04

4 
e+

04

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-02: LIF
Peak Intensity

0 3 
e+

04

6 
e+

04

9 
e+

04

1.
2 

e+
05

1.
5 

e+
05

1.
8 

e+
05

2.
1 

e+
05

2.
4 

e+
05

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-02: LIF
Peak Intensity



0 10
0

20
0

30
0

40
0

50
0

60
0

70
0

80
0

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-03
Qc

0 1.
5

3 4.
5

6 7.
5

9 10
.5

12

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-03
Qs

1 2 3 4 5 6 7 8 9 10 11 12

0

5

10

15

20

25
Soil Class vs. ft.

ec-551-03
Soil Class

40
0

43
0

46
0

49
0

52
0

55
0

58
0

0

5

10

15

20

25
Wavelength vs. ft.

ec-551-03: LIF
Wavelength @ Peak

0 50
00

1 
e+

04

1.
5 

e+
04

2 
e+

04

2.
5 

e+
04

3 
e+

04

3.
5 

e+
04

4 
e+

04

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-03: LIF
Peak Intensity

0 3 
e+

04

6 
e+

04

9 
e+

04

1.
2 

e+
05

1.
5 

e+
05

1.
8 

e+
05

2.
1 

e+
05

2.
4 

e+
05

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-03: LIF
Peak Intensity



0 10
0

20
0

30
0

40
0

50
0

60
0

70
0

80
0

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-04
Qc

0 1.
5

3 4.
5

6 7.
5

9 10
.5

12

0

5

10

15

20

25
Tons/sq-ft. vs. ft.

ec-551-04
Qs

1 2 3 4 5 6 7 8 9 10 11 12

0

5

10

15

20

25
Soil Class vs. ft.

ec-551-04
Soil Class

40
0

43
0

46
0

49
0

52
0

55
0

58
0

0

5

10

15

20

25
Wavelength vs. ft.

ec-551-04: LIF
Wavelength @ Peak

0 50
00

1 
e+

04

1.
5 

e+
04

2 
e+

04

2.
5 

e+
04

3 
e+

04

3.
5 

e+
04

4 
e+

04

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-04: LIF
Peak Intensity

0 3 
e+

04

6 
e+

04

9 
e+

04

1.
2 

e+
05

1.
5 

e+
05

1.
8 

e+
05

2.
1 

e+
05

2.
4 

e+
05

0

5

10

15

20

25
Counts (Int.) vs. ft.

ec-551-04: LIF
Peak Intensity























551I-RPT.doc  October 21, 2004 2

Background Information 
Year Installed:  Unknown 
Construction Materials: Not provided 
Capacity: 1,400 gallons  
Contents: Diesel 
Year Removed: 1993 by Environmental Chemical Corp. (ECC) 

Figure 1 shows the site location and previous and current assessment locations. 

ECC collected five soil samples as part of UST removal in 1993. The four samples collected from the 
tank excavation contained concentrations of total petroleum hydrocarbons quantitated as diesel (TPH-
diesel) ranging from 5,400 to 20,720 milligrams per kilogram (mg/kg) according to the Final 
Technical Memorandum, Underground Storage Tank Site Investigation, dated March 2000, prepared 
by Bechtel National, Inc. (BNI). 

In 1999, BNI advanced a HydroPunch groundwater boring approximately 20 feet north 
(downgradient) from the former tank location. Groundwater sample results indicated that benzene, at a 
concentration of 15 micrograms per liter (ug/L), exceeded its action level, and that MTBE, while not 
detected, reported a detection limit of 100 ug/L, which exceeds its action level of 13 ug/L. The 
groundwater sample was collected from a depth range of 5 to 15 feet below ground surface (bgs). 

PWC Investigation   
The purpose of our current assessment activity was to address the Problem Statement: Soil exceeds 
cleanup levels for TPH-diesel. Groundwater exceeds action level for benzene and unconfirmed for 
MTBE. Field activities were performed on April 1 and May 11, 2004. 

In accordance with the work plan, Laser Induced Fluorescence (LIF) was measured in situ using the 
Site Characterization and Analysis Penetrometer System (SCAPS) at four locations as shown on 
Figure 1. The LIF data are summarized and interpreted in Table 2. No fluorescence characteristic of 
petroleum, oil, or lubricants (POL) was encountered.  

A groundwater sample was collected unpurged at location EC-551I-04 using a single-use disposable 
bailer from a temporary well screened with ¾-inch diameter PVC with 0.010-inch stainless steel pre-
pack well screen from 5.0 to 15.0 feet bgs. The sample was immediately delivered to an on-site mobile 
laboratory for analytical testing. BTEX and MTBE were not detected in the groundwater sample. The 
analytical results are summarized on Table 2. Groundwater depth was measured at 11.9 feet bgs. 
Although the PVC was removed from the ground, the stainless steel screen from the pre-pack 
remained in the ground. A cement-bentonite slurry was used to grout the hole to the surface. 

Conclusions and Recommendation   
Based on the findings of our assessment, and the information from previous assessment activities, the 
vertical and horizontal extent of fuel-impacted soils has been delineated. Groundwater testing shows 
that fuel components BTEX and MTBE are not detected. SCAPS LIF data obtained during the current 
investigation show no indication of petroleum contamination in soil.  

It is the opinion of PWCSD that further assessment or remediation at this site is unnecessary. 
Therefore, we recommend that no further action be considered for this site. 
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Site Characterization and Closure Information 
Description of the former UST:  See Background Information (page 2). 

Contaminants Identified:  None. See attached analytical results tables. 

Amount of Contaminants Leaked:  Not estimated. See attached analytical results tables. 

MTBE:  None detected. 

Description of the soil/geology:  Subsurface geology consists of predominately fine 
grained lithology with laterally discontinuous lenses of 
interbedded fine sands, silts, and clays. 

Is soil contamination completely delineated (to what levels)? Yes. Based on a review of the SCAPS 
LIF data, no fuel contamination was indicated.  

Estimated volume of contaminated soil left on site and concentration: Not Estimated. 

Is groundwater contamination completely delineated? Yes. Current analytical results for groundwater 
show that constituents are not detected.  

Monitoring wells installed, properly permitted? No monitoring wells were installed. 
Depth to groundwater: Approximately 11.9 feet bgs. 

Is groundwater or surface water impacted? No. All analytical results for groundwater meet cleanup 
goals for the site (below tap water PRGs and drinking water MCLs). 

Remedial action taken? UST removed in 1993. 

Does complete corrective action protect beneficial uses per the RWQCB Basin Plan? Yes. 

Site Closure: Because soil contamination was not indicated, and groundwater concentrations meet 
cleanup standards for constituents of concern, the recommendation for site closure is accepted and no 
further action is required at this site. 

Signature:  Date: 

 

Signature:  Date: 
N.R. Wells  
Lieutenant Commander, CEC, US Navy 
By direction of 
The Commanding Officer 

 Liann P. Chavez, R.G. 
Senior Engineering Geologist 
California Environmental Protection Agency 
California Regional Water Quality Control Board
Colorado River Basin Region 

Attachments: Figure 1 – Assessment Results 
  Table 1 – Site Cleanup Goals 
  Table 2 – SCAPS and Groundwater Results 
  SCAPS Logs 
  Laboratory Analytical Report and Chain-of-Custody Documentation 
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Notes on Figure 1 (previous page): 
UST  = Underground Storage Tank 
SCAPS  = Site Characterization and Analysis Penetrometer System 
LIF  = Laser Induced Fluorescence 
POL  = Petroleum, oils, and lubricants 
TPHd,g  =  Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health 

Services method in soil samples, reported in milligrams per kilogram. 
BTEX  = Benzene, toluene, ethylbenzene, and xylenes analyzed using EPA test method 8021 in water samples. 
MTBE  = Methyl-tertiary-butyl ether analyzed using EPA test method 8021 in water samples. 
  Reporting units for BTEX and MTBE results are micrograms per liter. 
ND  = Analyte not detected. Detection limit shown in parentheses. 
Cross sections show relative intensity of fluorescence using red tint in SCAPS LIF soundings. (See text and attached 

SCAPS LIF logs.) 
Base map after San-Lo Aerial Surveys, Inc., planimetry from aerial photography, February 2004.  
 

 
 

Table 1 – Chemical Constituents of Potential Concern 
UST Assessment Sites 

Naval Air Facility, El Centro 
Chemical Soil Cleanup Concentration 

(mg/kg) 
Groundwater Maximum 

 Allowable Concentration (µg/L) 
TPH-Gasoline 100 N/A 
TPH-Diesel 1,000 N/A 

Benzene 1.4a 1.0b 
Toluene 520a 150b 

Ethylbenzene 230a 700b 
Total Xylenes 210a 1,750b 

MTBE N/A 13c 
Notes: 
Concentrations are approved project action levels as presented on Table 3-1 of Bechtel National, Inc., Final Technical 
Memorandum No. 2 UST Site Investigation, NAF El Centro, except for (c), below, which was revised based on a comment from 
the RWQCB in a letter dated September 23, 2003. 
a = based on the 1998 US EPA Region 9 preliminary remediation goal for industrial soil 
b = based on the 1995 State of California maximum contaminant level for drinking water 
c = based on the May 2000 State of California maximum contaminant level for drinking water (Office of Environmental 

Health Hazard Assessment). 
mg/kg = milligrams per kilogram 
µg/L = micrograms per liter 
TPH = Total petroleum hydrocarbons (separate gasoline and diesel analytical ranges) 
N/A = Not Applicable 
MTBE = Methyl-tertiary-butyl ether 
 



Table 2 - SCAPS Fluorescence, and Groundwater Analytical Data Summary

Push/Sample ID Date M
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Interpretation
Well Screened 
Interval (feet)

EC-551-IN-01 4/1/2004 19.6 21.9 3,384       @ 9.1 No POL
EC-551-IN-02 4/1/2004 19.2 21.7 2,928       @ 5.1 No POL
EC-551-IN-03 4/1/2004 19.5 21.7 3,261       @ 7.1 No POL
EC-551-IN-04 4/1/2004 19.5 21.8 2,731       @ 9.6 No POL

EC-551-IN-04-GW 5/11/2004 11.9': BTEX: <1.0 ug/L
MTBE: <10.0 ug/L

5'-15'

Notes:
1 Depth is sampling depth for soil samples, measured depth to water for groundwater samples.
LIF = Laser Induced Fluorescence
bgs = below ground surface
POL = Petroleum, oils, or lubricants
TPHd,g = Total Petroleum Hydrocarbons as diesel, gasoline analyzed using the California Department of Health Services method
BTEX = Benzene, Toluene, Ethylbenzene, and Xylenes analyzed using EPA test method 8021
MTBE = Methyl-tertiary-butyl ether analyzed using EPA test method 8021
mg/kg = milligrams per kilogram
ug/L = micrograms per liter

Max. Fluorescence 
(counts) @ depth 

(feet, bgs)

UST Site 551 (I)(N)
Naval Air Facility, El Centro

Sample Results at depth in feet
bgs1
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